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THE NADKAI AQUEDUCT, INDIA. 
This great work in connection with the irrigation 
canals of the northwest Povinces of India was opened 
by Sir Auckland Colvin, the present lieutenant-gov- 
ernor of the northwestern Provinces of India, at the 



end of the year 18S9, and, as it is one of the largest 
works of its kind in the world, a short account of it, 
for which we are indebted to Engineering, may prove 
interesting to our readers. 
The Lower Ganges Canal, whose water this aqueduct 



carries over the Kali Naddi, was designed as an exten- 
sion of the irrigation scheme of the Upper Ganges 
Canal, conceived and constructed by Sir Proby Cant- 
ley about the time of the mutiny, and was opened in 
the year 1876. In the year 1888-89 the Lower Ganges 




THE NADKAI AQUEDUCT— BRICKWORK IN PROGRESS. 






THE NADKAI AQUEDUCT— PANORAMIC VIEW OF THE DOWNSTREAM SIDE. 
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Canal had 564 miles of main line and 2,050 miles of 
minor distributaries, and irrigated 519,022 acres of 
crops. From this it will be seen how important a line 
of irrigation this canal constitutes, and how urgent the 
reconstruction of the aqueduct was. The new aqueduct 
replaces one of much smaller size, viz., five spans of 85 
ft., which was damaged by a high flood in October, 
1884, and completely destroyed by another high flood 
in July, 1885. 

The Kali Naddi, for the greater part of the year, is 
a very insignificant stream some 50 ft. in width only, 
but on the date mentioned it was swollen into a river a 
mile wide and in places 25 ft. deep. 

In addition to the construction of the Nadrai Aque- 
duct, all the railway and road bridges below it were 
also destroyed, and many villages swept away. 

The proportion of the foundation to the superstruc- 
ture of the new Nadrai Aqueduct can be gathered 
from the fact that three-fourths of the expenditure of 
money and time were consumed by what is now hid- 
den below the ground. 

The foundations consist of 268 circular brick cylin- 
ders or wells, as they are always called in India, all 
sunk 55 ft. below the river bed. There are fifteen bays 
of 60 ft. divided into three groups of live each by abut- 
ment piers. The abutment piers consist of a double 
row of 12 ft. wells spaced 2 ft. apart and the ordinary 
piers of a single row of 20 ft. wells similarly spaced. 

The wells are all sunk through a stratum of stiff yel- 
low clay, averaging 15 ft. thick, into a substratum of 
pure sand. The wells are all hearted with hydraulic 
lime concrete filled in by skips, and in each pier the 
wells, by corbeling out the brickwork, are joined to- 
gether for the superstructure of the pier. 

The total quantity of well sinking was 15,019 lineal 
feet, or nearly three miles, and was executed by hand 
and steam dredging. It was commenced in May, 1886, 
and completed in May, 1888. The arching was com- 
menced in November, 1888, and finished in April, 1889. 

The well sinking and arching went on night and 
day, the work being lighted by ten arc lights of 2,500 
candle power each. Now that the aqueduct is com- 
pleted it forms a most striking object in the vicinity, 
and will, we hope, stand to bear witness in far distant 
ages to the beneficence of British rule in India and to 
the skill of our English engineers. 

The solidity of the great arches and piers and the 
fine sweep of the bastion-like wings all unite to give an 
idea of vast strength and stability, while the monotony 
of such a large surface of facade is relieved by the ef- 
fect of light and shade obtained by the bold corbeling 
out over the spandrels to forma support for a roadway 
on either side of the canal, and the long horizontal 
lines of the cornice and railings are broken up by a 
tower at each end and one at each of the abutment 
piers. 

The wells were built up on wooden well kerbs laid in 
situ, at. first in short lengths of 7 feet, and sunk by 
Bell's %% cubic feet sand dredger worked by hand 
through a nearly pure stratum of sand until the kerb 
rested on the clay, about 30 feet below river bed level ; 
the remaining length of brickwork of 25 feet, with 8 
feet of false work, was then added, and in the case of 
the 20 feet wells an additional load of 150-200 tons of 
scrap rails was imposed to force the kerb through the 
stiff clay stratum into the sand below. The dredging 
in and below the clay was performed by Bell's 40 cubic 
feet dredger worked by steam hoists. 

The double row of 12 feet wells in the abutments and 
abutment piers were similarly sunk, and Bell's 10 cubic 
feet dredgers worked by steam hoists were employed 
to take them through the clay, but as there was no 
room for rails, additional weight was given by an extra 
length of 10 feet of false brickwork. 

These double rows of wells, only 2 ft. apart, gave 
much trouble in sinking, owing to the tendency of the 
wells to draw together. The width of 149 ft. between 
the faces of the arches necessitated three shifts of the 
centring in each span; this was performed after a length 
of arch work had been completed by lowering the cen- 
tering by sand boxes on to trolleys running on three 
parallel lines of railway, and the whole centering was 
then dragged forward or shifted to another bayew bloc 
by a steam hoist. Mr. W. Good was the engineer of 
the work. 



Tliirty-six Tons of Pennies. 

There are 72,800 pounds of pennies encumbering the 
vaults of the Sub-Treasury. This is more than thirty- 
six tons, and the coins are still accumulating. There 
are 10,400 bags, weighing seven pounds each The ac- 
cumulation is partly the result of the general establish- 
ment of the penny in the slot machines. The head- 
quarters of the companies owning these machines is in 
this city, and all the pennies are therefore sent here 
when the agents make their returns. The companies 
thereupon unload them upon the Sub-Treasury. The 
Treasury Department will send these pennies to be dis- 
tributed among the country banks. 
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The frying sound in the telephone is caused by 
induction from other lines, earth currents, and static 
discharges. 
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THE UNITED STATES LEADS THE WORLD IN IRON. 
The United States now takes the lead in the pro- 
duction of pig iron. The schedule for 1890 stands as 
follows, allowing for Great Britain and the United 
States 2,240 pounds to the gross ton ; Germany, 
France, and other states, 2,204 pounds to the metric 
ton : 

United States, 1890 9,202,703 tons. 

Great Britain, " 7,904,214 " 

Germany, " 4,563,025 " 

France, " 1,970,160 " 

Sweden, " 781,958 " 

Austria-Hungary, 1889 810,156 " 

Belgium, " 832.226 " 

RuBsia, 1888 612,000 " 

It will be seen from the above that the American 
production for 1890 was more than sixteen per cent 
greater than that of Great Britain. 

The recent report of the Commissioner of Labor 
says: Only twenty-five years ago Great Britain was 
so far ahead of all other countries in the manufacture 
of these products that her manufacturers and states- 
men did not dream that she would ever have serious 
competitors in the world's markets. The iron and 
steel consuming countries of the world were supposed 
to be dependent upon her for Welsh rails for their 
railroads, the finer qualities of Scotch pig iron for 
foundry purposes, Low Moor and other favorite 
brands of plate iron for boilers, Crown and other 
choice brands of bar iron from Staffordshire, English- 
drawn wire, English hoops and cotton ties, Sheffield 
cutlery and edge tools, and all kinds of iron and steel 
machinery, in the manufacture of which great skill is 
required. At that time the Bessemer steel industry 
had not been established in the United States, and its 
possibilities were not understood even in England, 
where it originated, and we had but just commenced to 
develop our rich stores of Lake Superior iron ores and 
to apply our excellent Connellsville coke to their re- 
duction. Germany lagged far behind as a producer of 
pig iron and steel and all their products. 

The basic process of manufacturing steel from highly 
phosphoriferous ores, with which Germany is abun- 
dantly supplied, had not then been invented. But 
Great Britain was busy making steel by various new 
and old processes ; she had an abundant supply ot 
cheap coal ; she had long known the virtues of Dur- 
ham and other coke ; and she had a variety of iron 
ores in abundance everywhere. 

Since those days the United States and Germany 
have rapidly and even phenomenally increased their 
production of pig iron and steel, and of all articles 
made from them. The whole world, indeed, has 
greatly increased its production of iron and steel in 
the last twenty-five years, a result which is largely 
due to the extraordinary development in that period 
of railroad enterprises in all civilized countries, and to 
the invention of the Bessemer process, which has 
made cheap steel rails and cheap transportation 
possible; but the United States and Germany have 
made more progress than any other countries, and 
very much more relatively than Great Britain. 
■»•«.♦ 

AUTOMATIC CAR COUPLERS. 

Although the vertical spring hook style of couplers 
has been extensively adopted and its universal em- 
ployment urged by car builders, the automatic coup- 
lers of the link and pin style seem to find most favor 
with brakemen and switchmen. They are the men 
who are obliged to work and deal with the coup- 
lers, and know what they are talking about. At the 
recent meeting in this city of the National Committee 
on Safety Appliances, Mr. D. B. Sweeney, of the Train- 
men's Aid Association, favored the link and pin type. 
The vertical hook was too dangerous. They had to go 
between the cars to open the knuckle. The uncoup- 
ling apparatus was always broken. With the link and 
pin they knew when a car was cut, but when they 
threw up a lever they could never tell whether it 
would open or not. There was nothing better than a 
link and pin. 

Mr. John A. Paul, editor of the Switchmen's Journal, 
described vividly the duties of the yard and switch- 
men, and the difficulties they labored under. Some- 
thing should be done for them. The railroads were, 
he thought, doing all they could for them. He had 
many years' experience in yard work, and preferred 
the link and pin. The conditions under which these 
men worked were getting worse, and legislation was 
necessary unless the railroads accomplished more. A 
greater number of men were hurt every year. If no- 
thing but vertical planes were used, they would still 
have to go between the cars — they were out of order so 
much. He believed the link and pin could be as auto- 
matic as the vertical plane. Yet, if all cars had verti- 
cal plane couplers, the conditions would be a thousand 
times better than they were to-day. The switchmen 
favored uniformity. 

Mr. Heberling, of the Switchmen's Aid Association, 
said that they favored a uniform link and pin type or 
a uniform drawbar, anyway. If two cars of the M. C. 
B. type were set together without opening the 
knuckles, they were sure to break. Give them a uni- 
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form drawbar of some kind, and it would save the 
lives of many men. 

Mr. Roach, of the same association, followed, speak- 
ing of the danger of coupling the link and pin with 
the M. C. B. type. All of the new type couplers were 
a detriment and annoyance to the switcnmen. 

J. T. Chamberlin, master car builder of the Boston 
and Maine R.R., said that their employes who had 
spoken knew better what was wanted than the officers. 
The men of his road all favored the link and pin type 
of coupler. The vertical plane drawbars had broken 
badly on his road, and now they had none. 

Wm. McWood, of the Grand Trunk R.R., said that, 
personally, he was opposed to the vertical plane type. 
The switchmen's views coincided with his. He did not 
think the M. C. B. type gave good satisfaction. The 
pin still remained, and if it became bent the knuckle 
would not work. Neither were the knuckles inter- 
changeable, which was a serious objection. More sat- 
isfaction and better results could be had from a good 
automatic link and pin coupler. 

Commissioner Rogers asked : What can we do ? 
Shall we go back to the link and pin, or compel the 
adoption of the M. C. B. type ? Mr. McWood said he 
would not like to anwer that question. 

Col. H. S. Haines said the vertical hook type was de- 
fective as long as the knuckle had to be opened by 
hand. But a majority of railroad men felt that the 
M. C. B. type of coupler had come to stay. 

Mr. M. N. Forney outlined the difficulty the Master 
Mechanics and Master Car Builders 1 Associations had 
experienced in arriving at standards on anything, and 
told what had been done in adopting the M. C. B. type 
of coupler. Also the trouble in keeping the various 
parts in stock. No organization could say what coup- 
ler was complete and perfect. A forced adoption now 
would mean a device imperfect and incomplete, and 
would stop progress. The best couplers of to-day were 
all defective. Investigation and progress would settle 
this in time. 

From the information placed before the committee, 
it appears there are 1,200,000 freight cars in the United 
States, of which 200,000 are equipped with the M.C. B. 
vertical plane spring hook couplers. It costs $25 a car 
to put on this form of coupler. To equip the entire 
rolling stock would cost fifty millions of dollars. 

The number of locomotives in this country is stated 
to be 27,150. 

For the year ending June 30, 1890, 300 railroad em- 
ployes were killed in coupling cars, and 7,841 were in- 
jured. 

OIL FUEL UNDER STATIONARY BOILERS. 

Oil fuel, though for a long time used with success in 
forges for heating iron and steel, it is within compara- 
tively a recent period that users have become convinced 
of its economy for use under boilers. Among its ad- 
vantages are increased intensity of heat, lessening of 
labor and riddance to ashes. 

The Safety Valve recently obtained a statement of 
results from those who have been using various types 
of oil-feeding apparatus for this purpose. Out of a 
total of 35 users distributed over the country who fur- 
nished our contemporary with their experiences with 
oil fuel, only three have abandoned it, and these be- 
cause situated close to the coal mines, where coal or its 
refuse is to be had for scarcely more than the cost of 
carting it away. The first of these, an iron company 
of Sharpsville, Pa., discarded oil, and now use gases 
from their blastfurnace for raising steam ; the limited 
amount of fuel required in addition being more eco- 
nomically supplied by the cheap coal of the vicinity. 
The second, a salt company, of Le Roy, N. Y., say that 
in estimating the difference in cost between oil and 
coal, they weighed all the coal used under one of their 
150 horse power boilers for 15 days, which proved to be 
110^ gross tons of hard coal dust costing $1.70 per gross 
ton. They then put in two oil burners and burned 
one tank of oil. It lasted 180 hours steady burning 
and cost two cents the gallon. This they calculated 
made the cost of oil 88 cents per hour and coal a little 
more than 52 cents per hour. Then they tried a better 
type of oil burner and did still better, but it could not 
compete with coal at $1.70a ton. 

The third was an iron works company, of Erie, Pa. 
They use the cheap slack coal of the vicinity, and oil 
fuel could not, they found, compete with it. Against 
this thirty-two witnesses appear, not, of course, so 
favorably situated for cheap coals. Few of them seem 
to have adhered to the type of oil- feeding apparatus 
they started with, but all have had such success with 
oil fuel from an economical standpoint as to lead them 
to pin their faith to it. 

A rolling machine company, of Fitchburg, Mass., 
say their oil fuel costs them 10 per cent less than coal 
or coke and that they save from 25 to 50 per cent in 
time and make similar gains in point of production. 
A maker of mowers and reapers, of Akron. O., says oil 
fuel costs him not much, if anything, over one-third 
what he used to pay for coal. The oil is stored in a 
large underground tank located close to the railway 
track, and is drawn from this tank and fed to the 
burners by a small rotary pump. It saves him what 



used to be a larjjs cost for labor, handling coal and 
ashes, and he no longer needs a fireman. A bicycle 
making concern, of Hartford, Conn., say that the use 
of oil in their furnaces has resulted in very largely in- 
creasing their product with a less number of men. 

A drop-forge works, of Gloucester, Mass., do not 
find any difference between the cost of coal and oil, 
but "the oil fuel needs no attention, once it is started, 
and will run all day without ashes, clinkers," etc. 

A bicycle manufacturer, of Toledo, O., says he is un- 
able to speak as to the comparative cost of oil and coal 
fuels, as he never got anything like the amount of heat 
from coal that he is now getting from oil, but is sure 
that oil is the cheapest besides being more convenient 
and cleanly. 

A steel company, of Steelton, Pa., finds no difference 
in cost between oil and coal, but saves largely in cost 
of labor. 

A manufacturer of Plantsville, Conn., says : " In 
comparison with coal we save about 25 per cent, also 
gain from 10 to 20 per cent more work in same time." 

A maker of agricultural implements, of Clay ville, N. 
Y., says he effects a saving of about 40 per cent by the 
use of fuel oil in his furnaces instead of coal. 

Abridge building company, of Toledo, O., pay one 
cent per gallon for oil delivered, the price of coal 
being $2.25 per ton. At these figures they find oil to 
be far cheaper. 

An axle company, of South Egremont, Mass., do 
not find any difference between the cost of coal and 
oil, using the latter. 

A saw company, of Middletown, N Y., find oil fuel 
far cheaper than coal, and still more important to 
them, they get an intenser heat, the same being 
maintained steadily throughout the day, " thus," so 
they say, " improving the quality of our goods over 
that which it was possible to attain with coal as fuel. 
On the whole, we can say it is a grand success with us." 

An agricultural implements company, of York, Pa., 
say: " We have made tests between oil, coal and coke. 
As bituminous coal is cheap here, there is no advan- 
tage in point of economy farther than the men can 
work more continuously and there is less lost time. 
We find oil fuel a good thing, all things considered." 

A sand company, of Chicago, 111., say : " We find it 
(oil fuel) very clean ; it can always be regulated, 
always appears to be of uniform quality, and we find 
very little annoyance from its use, such as new grate 
bars and breakage of different kinds, which is always 
the case with the use of coal.'' 



Irrigation in Arizona. 

The proposition is to construct a diverting dam 
across the Gila River, at a point about twenty-two 
miles above Gila Bend Station, on the line of the 
Southern Pacific Railroad, where the stream has cut 
through a mountain range, leaving the rocky barriers 
standing opposite each other, and at a distance com- 
paratively short. The site chosen for the dam is a 
good one, and affords conditions which could not be 
obtained at any other place on the river. The dam 
will be 1,800 feet in length, and about twenty feet in 
height at the channel. The dam will be constructed 
of piling and earthwork. It is not intended as a re- 
taining dam, to impound a vast quantity of water, but 
simply to divert the water from its channel, and con- 
vey it in a great canal to the lands below the dam, 
which consist of 200,000 acres of as fine agricultural 
land as can be found in the Territory of Arizona. The 
overflow of the dam is to be 600 feet wide, though the 
natural channel is only 250 feet in width. The water 
will be taken out at a point above the highest over- 
flow. 

The canal will reach the railroad at Gila Bend sta- 
tion, on the line of the Southern Pacific. At that 
point it turns west, and lateral canals will be run out 
to every available point on the Gila River mesa. 

It is one of the largest irrigation schemes on foot to- 
day, and will cost less money than any of those in 
California. The dam is estimated to cost $20,000, and 
will be completed by February 1. — San Diego Union. 



quires a big plant and lots of capital. So counterfeiters 
are kept out of it. Even if they had the necessary 
money, they wouldn't be fools enough to risk it all for 
the chance of making bogus bills. It would be exceed 
ingly unprofitable for a paper manufacturer who al- 
ready has a factory to make the paper, because to do 
so is a penitentiary offense." 

Mr. Brummond then showed the reporter a counter- 
feit two dollar bill, which had a single thread running 
lengthwise through its center. " This is the only bad 
bill that I ever saw with a silk thread in it. Even this 
has only one thread instead of two, so it would not be 
dangerous to a skilled teller. I have never heard of 
more than two other bills like this one. It is easy to 
see that the counterfeiter split this note, put in his 
thread, and then pasted the two parts together again. 
The frayed edges showed that. The fellow must have 
been very stupid not to know that genuine money has 
two threads instead of one. An expert can easily tell 
when a bill has been split in two and pasted together 
again, so the silk threads would not deceive him." 

< id » 

Pyropltosphoric Acid as a manure. 

BY DR. JAEHNE. 

A process for preparing a manure containing pyro- 
phosphoric acid consists in acting upon ferruginous 
phosphates with a weak solution of sodium bisulphate, 
evaporating to a paste, when a reaction takes place, 
calcium sulphate separating out. The mixture of so- 
dium sulphate and monocalcic phosphate is heated 
until the pyrophosphate is formed. 

As an example, a sample of ground coprolites having 
the following composition was employed : 

Tricalcic phosphate 5020 per cent. 

Calcium carbonate 8'80 " 

Ferric oxide 1500 " 

Aluminum oxide 1*00 " 

Silica 2000 

Other constituents 500 " 

100-00 

On treating this sample with one and a half times 
its weight of NaHS0 4 dissolved in 4 parts of water 
(constituting a solution of 1"162 sp. gr. or about 20° B.), 
and thoroughly agitating the mixture, the ferric oxide 
is not attacked, but the calcium carbonate is decom- 
posed, and the phosphate converted into monobasic 
phosphate. The liquid after separating the CaSO. by 
settling tests 24° B. at 15° C. 

By evaporating in the open, the air coming in con- 
tact with the pasty mass forms a yellowish salt, having 
the composition 2 NaaS0 4 + CaH4P20sH 2 0. 

This salt can be utilized by mixing with all kinds of 
compositions. It can be obtained in a state of com- 
plete dehydration by heating it to the fusion point. 

By so doing a compound, containing 4 parts of so 
dium sulphate, 1 part of calcium pyrophosphate, and 
1 part pyrophosphoric acid is obtained, which is uni- 
versally used as a manure. — ISEngrais. 



The Silk Threads in Paper money. 
In spite of the skill and industry of counterfeiters, 
they have never made a bill which did not have one 
or more vulnerable spots. Some of the products of 
their handicraft may seem perfect to the untrained 
eye, but the expert will find that each one, like Achil- 
les, has something lacking in his armor. Perhaps 
the feature of good United States Treasury notes 
which counterfeiters have found it most difficult to 
imitate is the two blue silk threads which run length- 
wise through them. They are a little over an inch 
apart, and though sometimes almost invisible, they 
form part of every bill issued by the Government Bu 
reau of Printing and Engraving. A. L. Drummond, 
chief of the secret service of the Treasury department, 
who has had a long experience with counterfeiters and 
their wares, explained to a Tribune reporter recently 
why it was so difficult tocopy good hills in this respect. 
"In the first place," he said, " the silk threads are 
put in the paper when it x made at the factory. To 
'make paper of the kind used by the government re- 



Life-Shortenlng Occupations. 

The Medical Age contains the following abstract 
from the Journal of the American Medical Associa- 
tion : 

One of the curious features of modern life is the ex- 
tent to which the most hazardous trades are overrun 
by applicants for work. The electric light companies 
never find any difficulty in obtaining all the linemen 
they need, notwithstanding the fact that the dangers 
of that kind of business have been demonstrated times 
without number. The men who work in factories 
where wall paper is made frequently joke one another 
over the tradition that a man's life, in this trade, is 
shortened ten years. A similar belief is prevalent in 
factories where leather papers are made, and among 
men who have to handle them, and whose lungs are 
said to become impeded by inhaling the dust arising 
from such papers. In certain other factories, where 
brass ornaments and fittings are made, the air is laden 
with very fine brazen particles, which are, when in- 
haled, especially irritating to the lungs. But one of 
the most singular advertised calls for employes that 
was ever printed appeared recently in a Connecticut 
newspaper, signed by a firm engaged in the business 
of building towers. It called for applicants only 
among those who are young, strong, and courageous, 
and closed by saying : "We warn all seekers for this 
job that it is of the most dangerous nature, and that 
few men continue in it more than a few years. In fact, 
it is almost certain death to the workman who follows 
this occupation." 



A Word to Mail Subscribers. 

At the end of every year a great many subscriptions 
to the various Scientific American publications ex- 
pire. 

The bills for 1892 are now being mailed to those 
whose subscriptions come to an end with the year. 
Responding promptly to the invitation to renew saves 
removing the name from our subscription books, and 
secures without interruption the reception of the paper 
by the subscriber. 
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BENZINE BLOWPIPE. 
Dr. Paquelin has recently made to the Academy of 
Sciences two communications on the subject of some 
new apparatus, to which we believe it our duty to call 
the attention of our readers. Let us begin with the 
new mineral oil blowpipe, Fig. 1. This apparatus con- 
sists of two rubber bulbs forming a double bellows 
operated either by the foot or hand, of a metallic 
receptacle forming a carbureter, and of a blowpipe 
properly so called. The air expelled from the bellows 
traverses the carbureter and becomes charged therein, 
in passing through a plunge tube, with benzoline, the 
fuel of the Mille lamp. This product weighs from 700 
to 710 grammes per liter. Mr. Paquelin employs also 
as a saturator an atomizer of the Giffard system, by 
means of which the air expelled by the bulbs, after 
atomizing the liquid combustible, becomes impregnat- 
ed with its vapors. The carbureter is characterized by 
its measuring and mixing cock, the plug and shell of 
which present a special structure. In fact, the plug, 
whose travel is a half circumference, is provided on 
the surface with a channel inclined upon its axis. The 
seat is so channeled that a portion of the air from the 
bellows goes directly to the carbureter and another 
part directly to the blowpipe, becoming mixed in so 
doing with thehydrocarbureted air that issues from the 
carbureter. This point is indicated by the aspect of the 
flame of the blowpipe. This flame, in the first place 
either strongly tinged with white and fuliginous or 
else insufficiently supplied with hydrocarburet vapor, 
becomes purified to a greater and greater degree, until 
it assumes a very pure violet blue color of extreme 
clearness. It is then at its maximum of calorific in- 
tensity and its color has the brilliancy and softness of 
a water body-color painting. The combustible is thus 
utilized with its maximum of effect. 

The blowpipe is formed of a single tube, like the 
jeweler's blowpipe. Its originality resides in the ar- 
rangement of its burner, which emits two kinds of 
flames — a central flame with a very finely tapering 
point and two small lateral flames in the form of 
petals or crown, according to the direction of their 
channels, these latter serving to light the first and 
keep up its activity. 

The melting of platinum may be begun with the 
flame obtained. Upon placing a cock of ordinary 
structure between the bellows and the measuring 
cock, the height of the blowpipe flame may be gradu- 
ated at will. We can also graduate the diametrical 
dimensions of it. To this effect, it suffices to modify 
the ratios between the section of the orifices of the 
burner and that of the lateral orifices. We thus ob- 
tain a series of flames, which measure from one 
millimeter at the base to three or four milli- 
meters or more. 

The blowpipe which we have just described 
will find an application in workshops and 
laboratories. Pyrogravure artists also will be 
able to make use of it for stumping their wood. 
Fig. 2 represents a new model of Mr. Paquelin's 
well known thermo-cauter. The carbureter is 
of metal as in the preceding model, but of 
octagonal section, and may be adapted, through 
a large hook, to a girdle between the body and 
clothing. Owing to this, it is possible to trans- 
mit to the combustive liquid a constant tem- 
perature. The rings of the hook serve as 
pinchers for dividing the cauter in case of 
griping. Here there is no plunge tube. The 
mineral oil is contained in sponges, and there is 
thus no upsetting of the liquid. 

The charge of the carbureter suffices to sup- 
ply the cauter for ten hours at the least. The 
products of combustion are expelled beyond 
the hand of the operator. 

In the use of the large cauters, one of these 
products, steam, which is formed at a tem- 
perature of about 1,800°, is used for refrigerat- 
ing the starting point and the channels that 
form a continuation of it. The handle is swept 
internally from one end to the other by a jet of 
air comingdirectly from the bellows, and which 
is divided at the lower part so as to form 
around the cauter holder three zones of isolat- 
ing air. 

These different conditions permit of reducing 
the handle of the instrument to such dimen- 
sions that it may be used as a crayon, and that 
the hand may be in close proximity to the 
operating field. It measures but 12 millimeters 
in diameter. 

The older cauters widened out from the point 
to the base, but Mr. Paquelin has reversed 
that arrangement, for the new cauters widen 
out from the base to the point, the penetrating 
part only preserving its former dimensions. 
The instrument thus, with a great saving in platinum, 
possesses all its old advantages, and by this fact be- 
comes a sort of passe-partout cauter. 

The large cauters differ from the others In dimen- 
sions only in the diameter of the part formed of plati- 
num. 
Both the large and small cauters are mounted upon 



a piece which is less than six millimeters in diameter 
and all screwed to the same handle. The manufac- 
turer has reduced the variety of the forms of the 
cauter to two main types — the handle and the point ; 
and, taking into account the thermo-cauter of 1876, 
has arranged his new carbureter in such a way that 
the old cauters may be utilized. 

The alcohol lamp of the first thermo-cauter is done 
away with. Use is made of but one kind of combusti- 




1}4 ampere, and was very constant during the experi- 
ment, which was merely one preliminary to a research 
in which very high pressures were desired. 



GEENSHVM'S KNITTED FABRIC. 

ble— mineral oil. The cauter is lighted by any flame 
whatever or by means of the blowpipe described 
above, which serves also to clean it in case of need. 

The applications of the Paquelin thermo-cauter are 
various, by reason of the forms and dimensions of the 
cauter. It answers the requirements of all kinds of 
surgery. — La Nature. 



Pressure of Electrolytic Gas. 

An interesting experiment has been lately made by 
M. Chabry, of the Societe de Biologie, with regard to 
the pressure which can be produced by electrolytic 
generation of gas in a closed space. While the high- 
est pressure before realized in this way was 447 atmo- 
spheres (Gassiot), M. Chabry has succeeded in getting 




Fig. 1. -PAQUELIN'S BENZINE BLOWPIPE. 




Fig. 2. -NEW MODEL OF THE PAQUELIN THERMO CAUTER. 

C. Details of the point of the thermo-canter. A. Tnhe to carry carbureted air 
BB. Tube for the return of products of combustion. TT. Condensation canals. 



as high as 1,200, or 18,000 pounds to the square inch ; 
and the experiment was broken off merely because the 
manometer used got cracked (without explosion). The 
electrolyzed liquid was a 25 per cent soda solution. 
Both electrodes were of iron ; one was the hollow 
sphere in which the gas was collected ; the other an 
inner concentric tube, The current had a strength of 



AN IMPROVED KNITTED FABRIC. 

Mr. Max Gernshym, of the firm of Henry Gernshym 
& Bro., manufacturers of cardigan jackets, No. 85 
Franklin Street, New York City, having mills at Nos. 
32 to 50 Stockton Street, Brooklyn, N. Y., has recently 
patented a new knitting machine for making tubular 
knit fabrics. The fabric is used for producing a new 
style of highly ornamental garments, such as cardigan 
jackets, as represented in the annexed cut. 

The back of the garment is of the ordinary style, 
made with plain ribs formed with cardigan or other 
stitch, while the front is knitted to produce artistic 
designs to heighten the appearance of the garment, 
without impairing the quality of the goods, but, on the 
contrary, making a more durable and better fitting 
garment. Buyers of such goods, who are always on 
the lookout for novelties suited to their trade, should 
not fail to inspect the line of garments made by this 
new invention. On this machine all grades of cardigan 
jackets are produced. 

■ m i » > m 

Damage to Cloth. 

A case of more than usual interest to makers and 
users of cloth has recently been decided in the Sheriff 
Court of Glasgow. The pursuer was Mr. Jas. Dyson, 
muslin manufacturer in Manchester, who got some 
gray cloth made to order by a manufacturing company. 
On delivery the cloth was examined, but not analyti- 
cally, by Mr. Dyson, and sixty-four pieces were sent to 
Messrs. A. Macnab & Co., calico printers, near Glas- 
gow, to be printed with handkerchief designs. Messrs. 
Macnab, in accordance with their usual process, 
Singed the cloth with a gas-singeing machine and 
then wet it with cold water by means of a bleach- 
ing machine preparatory to bleaching. In the process 
of wetting the cloth several pieces burst in the wash- 
ing machine, and on examination it was discovered 
that the weft of the cloth was sound and that the 
damage was caused by the warp having given way. 
The cloth was returned to Mr. Dyson and he then 
raised an action against Messrs. Macnab & Co. for its 
value, amounting to about £75, alleging he had sup- 
plied good cloth and that it was destroyed by Messrs. 
Macnab through carelessness and negligence in the 
process to which it had been subjected. The trial 
lasted two days, and the pursuer endeavored to show 
that the cloth as delivered to Messrs. Macnab was 
good, sound, merchantable cloth and that it had 
been damaged in the process of singeing, either 
by inequality in the gas jets or by one side of 
the cloth being subjected to greater heat or to 
greater tension than the other. The defend- 
ants, on the other hand, led proof to the effect 
that their machinery was in good order and 
condition, that the gas jets were all equal, that 
it was impossible for one side of the cloth in 
the process of singeing at their works to be 
subjected to a greater heat or to a greater 
tension than the other, that even assuming 
one side was subjected to a greater heat or 
tension than the other, the weft and warp 
would in that case both be damaged, whereas 
in the cloth in question the warp only was 
damaged, that the cause of the damage, there- 
fore, must be something in the warp, which 
was not in the weft, that the warp which 
was subjected to chemical analysis contained 
both chloride of zinc and chloride of magnesia, 
that the weft was free from these ingredients, 
and that chloride of zinc and chloride of mag- 
nesia when subjected to heat, such as the cloth 
would be subjected to in the process of singe- 
ing, could tender cloth, and that the cloth was 
tendered in the singeing through the warps 
containing these chemicals and not through the 
defendants' carelessness or negligence. Mr. 
Sheriff Guthrie,ibefore whom the case was tried, 
found for the defendants. 

^ < » > » 

Depilatory Powders, 

Dr. Clasen says (Monatshefte f. prakt. Der- 
mat., 1889, ix. 541) that among the best depila- 
tory powders are sulphohydrate of sodium and 
sulphide of barium. As to the sulphohydrate 
of sodium, he says that used as a paste, one 
part to eight of water, and allowed to remain on 
for a very short time, it acts well. But it de- 
teriorates very rapidly and is dangerous to 
give to a patient, as it is quite capable of pro- 
ducing scars. The sulphide of barium is a safer 
powder for the purpose. It may be used by 
mixing 50 parts of it with 25 parts each of 
starch and oxide of zinc. This is mixed with water so 
as to form a soft paste and spread upon the face. 
After ten minutes it is scraped off, and leaves a 



smooth skin. — Medical Tribune. 



Doctors say a healthy adult should eat at least ten 
ounces of meat each day. 
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New Automatic Electric Weighing Scale. 

A patent has recently been issued to The Electric 
Scale Co., Covington, Ky., for an invention calculated 
to greatly facilitate the weighing of merchandise, etc., 
besides procuring more accurate results than are 
possible where the poise is manipulated by hand. 

In this improved scale the counterpoise is moved 
lengthwise of the beam by a screw actuated by an 
electric motor attached to the scale beam, the motor 
being provided with a field magnet placed in a shunt 
circuit, the armature connections being furnished 
with a pair of contact springs for receiving the 
actuating current from either of two pairs of fixed 
contact points, the electric connections of the contact 
points being oppositely arranged with respect to each 
other, so that the current in the armature is reversed 
when the contact springs are shifted from one pair of 
points to the other, thereby causing the screw to re- 
volve and shift the poise according to the position of 
the scale beam. 

By means of this arrangement accurate results are 
quickly arrived at. The beam is provided with ticket- 
printing mechanism, which is capable of delivering a 
ticket upon which is recorded the exact weight indi- 
cated by the scale. 

■ ■• ( ■ > •■ 

AN AUTOMATIC RAILROAD GATE. 

The improvement shown in the accompanying illus- 
tration is designed to obviate the necessity of keeping 
watchmen to close and open gates at railroad cross- 
ings, such gates being, with this construction, closed 
and opened by a train passing in either direction. The 
barrier at each side of the track is fulcrumed in a post, 
the inner end of the barrier being connected with a 
weight sliding in the post, and the weight serving to 
hold the barrier in raised position. Sliding in guide- 
ways in the post below the weight is a block pivotally 
connected by a link with a crank arm on the outer 
end of a shaft which extends transversely under the 
track rails, where it is held to turn in suitable bear- 
ings. There are also two crank arms between the 
rails in this transverse shaft, one near each rail, ar- 
ranged at right angles to each other, and both are 
connected with an endless rope or chain, arranged in a 
square, and passing over pulleys at some distance from 
the crossing in both directions, as shown in Fig. 2. 
Each end portion of this rope, between the pulleys, is 
connected with one end of a lever, pivoted on the ties, 
and the other end of the lever is connected with a 
transverse rod reaching to the outside of the rails, 
each of these rods being pivotally connected at its ends 
with short levers pivoted on the ties outside the track 
rails, and the short levers carrying each an arm or 
projection adapted to be engaged by the cowcatcher 
or other projection on the locomotive. The arrange- 
ment is such that when a train approaches, as shown 
in Pig. 1, the cowcatcher, engaging a short lever at 
one side of the crossing, shifts the transverse rod, 
whereby the rope is drawn upon to turn the cranks 
and cause the blocks to slide upward in the barrier 
posts, thereby allowing the barriers to swing down- 
ward and close the crossing. When the train has left 
the crossing, as shown in Fig. 2, the cowcatcher en- 
gages one of the short levers connected with the rope 
on the farther side of the roadway, shifting the cranks 
back to their former position, when the weights in the 
barrier posts slide down and the barriers are raised, 
opening the crossing. No matter in which way the train 
is passing, the barriers are thus automatically opened 
and closed, the improvement being designed to prevent 
the great number of fatalities constantly occurring at 
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CLOSE'S RAILROAD GATE. 

unguarded railway crossings where the travel is not 
sufficient to justify the employment by the companies 
of regular watchmen. 

Further information relative to this invention may 
be obtained by addressing the patentee, Mr. Wilbur H. 
Close, in care of the Beck Steam Laundry Co., Atlan- 
ta, Ga. 



A TOOL HOLDER FOR ENGINE LATHES. 
The device herewith illustrated is designed to effici- 
ently retain cutting tools in proper position to engage 
work on a lathe and facilitate the quick adjustment of 
a tool or its release to substitute anothertool therefor. 
It has been patented by Mr. Karl J. Pihl, of No. 35 
Fifth Avenue, Brooklyn, N. Y. Fig. 1 shows the 
device in perspective, and Fig. 2 is a sectional side 
view. A transverse rib near the center of the base 
plate fits a groove in the top plate of the lathe slide 
rest, a standing bolt holding the parts together by an 




PIHL'S TOOL HOLDER FOR ENGINE LATHES. 

adjustable nut. The tool-holding block is centrally 
apertured to pass over the standing bolt, and has a 
recess in its lower surface around the adjusting nut, 
and affording a space above the nut for a stout spiral 
spring. On the upper surface of the base plate is a 
recess forming a rectangular shaped marginal channel, 
receiving a correspondingly shaped rib on the lower 
surface of the tool-holding block. There is a channel 
in each side wall of the tool-holding block to receive a 
lathe tool, held in place by set screws inserted from 
the upper side, there being a number of these screws 
provided for each side of the block, as well as 
an aperture to receive a drill. The upper por- 
tion of the standing bolt, where it projects from 
the tool-holding block, is hexagonal in form, 
and is loosely engaged by a locking washer, the 
top portion of the bolt being coarsely threaded 
to receive a correspondingly threaded handle 
bar. The engaging faces of the handle bar and 
washer are shown in Figs. 3 and 4, their notches 
being so formed relatively to the pitch of the 
thread on the bolt that the rotation of the 
handle forces the tool-holding block firmly 
down upon the base plate, and the entire tool 
rest is rendered rigid to support a tool at work. 
To release the block, the handle is partly re- 
volved, when the block is forced upward by 
the central spiral spring, and the block may 
be revolved on the standing bolt to bring a 
different tool into position. 

< « t > m 

Dead Sea Water as an Antiseptic. 

The Daily News Paris correspondent gives 
particulars of an interesting communication 
which has been made by M. de Chauveau in 
the name of the well known Pasteurian che- 
mist, M. Lortel, who has long thought of turning the 
most accessible part of the Dead Sea into an Asiatic 
Runcorn, studying how, with a siphon, to bring to the 
top water from the bottom, which is heavily charged 
with calcium salts and bromide of magnesium. 
Another of his ideas was to export water from the 
Dead Sea as an antiseptic for use in hospitals, it 
being reputed mortal to every kind of animal life, 
and necessarily, as he supposed, to microbes. But 
a savant whom he consulted said, "Take care, there 
is hardly a fluid in nature in which a virulent 
microbe of some sort may not find a good soil." 
He therefore cultivated various kinds of bacilli in 
the densest Dead Sea water that had ever been 
fetched to his laboratory. The diphtheria, measles, 
scarlatina, small pox, and other fell creatures of the 
animalcular world were experimented upon. All died 
but two, with which in forty-eight hours the fluid was 
alive. The one shaped like the clapper of a bell and 
the other like a tack nail with a round head were the 
microbes of tetanus and of gangrene. 



reddish tint on such snakes as Ablabes humberti, are 
beautifully preserved by it. Another most important 
use is in the preservation of large fish skins, which can 
be packed away in it for an indefinite period, and 
mounted when wanted. These skins do not require 
varnishing, neither do they turn brown, but although, 
of course, they do not preserve their sheen like fish in 
the oil itself, they always maintain a silvery and 
natural appearance, quiet different from that of ordin- 
ary museum specimens. Species prepared in this way 
would form a most effective exhibition. It appears 
also to be a most excellent preservative for Crustacea 
and the higher orders of arachnids, and also for centi- 
pedes ; but it has proved a failure for marine inverte- 
brates in general. Its absolutely unevaporable nature 
makes it invaluable in a tropical climate, quite apart 
from its other qualities. The acid also enables cocoa- 
nut oil and turpentine to be mixed together, forming 
a splendid microscopic fluid, in which objects may be 
allowed to soak without any previous preparation, 
and in which they become very transparent. A minute 
species of crustacean, of the order Copepoda, and the 
leg of a fly, simply laid on a slide in a drop of this fluid, 
and covered with an ordinary covering glass, without 
any cell being made or cement employed, have lain on 
Mr. Haly's table unaltered for ten months. 



A PRACTICAL, DURABLE, METALLIC RAILWAY TIE. 

The improved metallic tie shown in the accompany- 
ing illustration has been patented by Mr. Ellison 
Saunders, of Austin, Texas. Its base plate is prefer- 
ably made of wrought iron or steel, and has down- 
wardly and outwardly turned ends, rail-supporting 
blocks of cast or malleable iron being secured to the 
base plate by rivets or bolts, as shown in Figs. 2 and 3. 
The two blocks of each tie are connected with each 
other by a tension rod, by adjusting the nut on which 
any desired strain may be given to the blocks and base 




A New Fluid for Natural History and Microscope 
Work. 

Mr. A. Haly, of the Colombo Museum, has been 
experimenting with earbolicized cocoanut oil as a 
preservative. His experience, he states, seems to show 
(it does not do to speak too confidently in a climate 
like that of Ceylon) that it is one of the most perfect 
preservatives known, both for form and color. Cocoa- 
nut oil and carbolic acid freely mix in all proportions. 
The mixtures at present under trial are oil raised to 
the specific gravity of 10° and 29° below proof spirit by 
the addition of acid. While the gum and glycerine 
process is absolutely useless for any animals except 
certain families of fish, this mixture is good for every 
kind of vertebrate. The most delicate frogs are quite 
uninjured by it, and snakes undergo no change. The 
delicate plum-like bloom on the geckoes, the fugitive 



SAUNDERS' METALLIC RAILROAD TIE. 

plate to prevent spreading of the rails, the base of eai-li 
rail resting in a longitudinal recess in the block. Cen- 
trally on each base plate is a block, through which the 
tension rod passes, to prevent accidental displacement, 
the block being held in place by a rivet or bolt. The 
rails are secured in their seats in the blocks by spikes 
driven as shown in Fig. 3, the point of the spike being 
clinched against the outer side of the block, while 
another form of fastening is shown in Fig. 4. In this 
case the apertures for the spikes are made with a bend 
and twist, so that the upper half is out of alignment 
with the lower half of the aperture, as shown in Fig. 
5. .The ordinary spike, driven in such a block, follows 
the shape of the aperture, and is bent at the middle 
and twisted in for its lower half, so that the spikeis 
not liable to get loose. On curves or switches the 
guard or switch rails are fastened on an extension of 
the block, formed with a recess under the rail for the 
nut or head of the tension rod. 

This tie has been in practical use for five months on 
a portion of a trunk line railway in Texas, where the 
work is very heavy, and is said not to show any evi- 
dence of wear, but to be still as firm as a rock, while 
wooden ties at the same point have had to be retamp- 
ed and respiked. A yet more comprehensive testi- 
monial is that of Mr. Robert White, Supervisor at the 
Grand Central Station, New York City, who writes, 
under date of October 24, 1891 : " I have had some of 
your metallic ties in use in the yard at this station for 
the past three months, at a point where some of the 
largest engines pass over them each day, with a large 
number of switching engines and cars. They have had 
no attention paid to them since being put in, and still 
remain in perfect order. The spikes have not started, 
but are the same as when put in." 

«<n» 

The product of tobacco in Europe is nearly equal 
in quantity to the average production of the United 
States. 
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Vital Energy and Electricity. 

Thomas A. Edison has spoken his mind, touching en- 
ergy, as follows : 

' Of course there is a source of energy. Nature is a 
perpetual motion machine, and perpetual motion im- 
plies a sustaining and impelling force. 

" When I was in Berlin I metDuBoisReymond, and, 
wagging the end of my finger, I said to him, ' What is 
that? What moves that finger ? ' He said he didn't 
know ; that investigators have for twenty-five years 
been trying to find out. If anybody could tell him 
what wagged this finger, the problem of life would be 
solved. 

" There are many forms of energy resulting from the 
combustion of coal under a boiler. Some of these forms 
we know something about in a practical way, but there 
may be many others we don't know anything about. 

" Perhaps electricity will itself be superseded in time, 
who knows? Now a beefsteak in the human stomach 
is equivalent to coal under a boiler. By oxidation it 
excites energy that does work, but what form of energy 
is it ? It is not a steam pressure. It acts through the 
nerve cells, performs work that can be measured in 
foot pounds, and can be transformed into electricity, 
but the actual nature of this force which produces this 
work — which makes effectual the mandate of the will 
— is unknown. 

" It is not magnetism ; it doesn't attract iron. It is 
not electricity — at least not such a form of electricity 
as we are familiar with. Still, here it is necessary to 
be guarded, because so many different forms of elec- 
tricity are known to science that it would be rash to 
say positively that we shall not classify vital energy as 
a form of electrical energy. We cannot argue anything 
from difference in speed. Nerve force may travel as 
fast as electricity, once it gets started. The apparent 
slowness may be in the brain. It may take an appre- 
ciable time for the brain to set the force going. 

" I made an experiment with a frog's leg that indi- 
cates something of the kind. I took a leg that was 
susceptible to galvanic current. The vibration pro- 
duced a note as high as a piccolo. While the leg was 
alive it responded to the electrical current ; when it 
was dead it would not respond. After the frog's leg 
had been lying in the laboratory three days I couldn't 
make it squeal. The experiment was conclusive as to 
this point : The vital force in the nerves of the leg was 
capable of acting with speed enough to induce the vi- 
bration of the diaphragm necessary to produce sound. 
" Certainly this rate of speed is much greater than 
physiologists appear to allow, and it seems reasonable 
that there is a close affinity between vital energy and 
electricity. I do not say they are identical ; on the 
contrary, I say they are very like. If one could 
learn to make vital energy directly without fuel, that 
is, without beefsteak in the stomach, and in such man- 
ner that the human system could appropriate it, the 
elixir of life would no longer be a dream of alchemy. 
But we have not yet learned to make electricity direct- 
ly, without the aid of fuel and steam. 

" I believe this is possible ; indeed, I have been ex- 
perimenting in this direction for some time past. But 
until we can learn to make electricity, like nature, out 
of disturbed air I am afraid the more delicate task of 
manufacturing vital energy so that it can be bottled 
and sold at the family grocery store will have to be de- 
ferred. 

"Electricity, by the way, is properly merely a form 
of energy, and not fluid. As for the ether which specu- 
lative science supposes to exist, I don't know anything 
about it. Nobody has discovered anything of the kind. 
In order to make their theories hold together, they 
have, it seems to me, created the ether. But the ether 
imagined by them is unthinkable to me. I don't say 
I disagree with them, because I don't pretend to have 
any theories of that kind and am not competent to dis- 
pute with speculative scientists. All I can say is, my 
mind is unable to accept the theory. The ether, they 
say, is as rigid as steel and as soft as butter. I can't 
catch on to that idea. 

" I believe that there are only two things in the uni- 
verse — matter and energy. Matter I can understand 
to be intelligent, for man himself I regard as so much 
matter. Energy I know can take various forms and 
manifest itself in different ways. I can understand also 
that it works not only upon, but through, matter. 
What this matter, what this energy is, I do not know. 
" However, it is possible that it is simple matter and 
energy, and that any desire to know too much about 
the whole question should be diagnosed as a disease ; 
such a disease as German doctors are said to have dis- 
covered among the students of their universities — the 
disease of asking questions." — American Engineer. 

■»<«>» 

Palpitation of the Heart. 
This alarming and often very distressing symptom is 
often due to dyspepsia, caused by excessive mental or 
physical exertion. Sir Walter Scott was much subject 
to it. In his private journal, written in 1826, he says: 
"What a detestable feeling this fluttering of the heart 
is 1 I know it is nothing organic, and that it is entire- 
ly nervous; but the sickening effects of it are dispirit- 
ing to a degree. Is it the body brings it on the mind, 



or the mind that inflicts it upon the body? I cannot 
tell; but it is a severe price to pay for the ' Fata Mor- 
gana' with which fancy amuses men of warm imagina- 
tion. In the country I drive it away by exercise. I 
wish I had been a mechanic, a turning lathe or a chest 
of tools would have been a godsend; for thought 
makes the access of melancholy rather worse than bet- 
ter. I have it seldom, thank God, and, I believe, 
lightly, in comparison with others." 



AN IMPROVED WATER CLOSET. 
The improvement shown in the accompanying illus- 
tration is especially designed to promote cleanliness, 




CHADBOURNE'S WATER CLOSET. 

and is particularly adapted for use in the toilet rooms 
of public places. It has been patented by Mrs. Anne 
G. Chadbourne, of No. 100 Blue Hill^A venue, Roxbury, 
Mass. The bowl, which is preferably set up without 
cover or wood inclosure, is of porcelain or earthenware 
as usual, and has a wide forwardly extending portion 
at the top, terminating in a crosslip or strip-like part. 
This special construction of the upper marginal por- 
tion of the bowl in front operates, in conjunction with 
the form of the seat, to make a practically air-tight 
joint between the seat and bowl. With this form of 
closet, the body is kept from contact with the front 
portion of the seat and bowl, and the seat is kept 

clean. 

m t » > m 

LAMBRECHT'S FOLYHETER. 

This is a combination instrument for indicating the 
state of the atmosphere, its temperature, relative 
humidity or percentage of moisture, vapor tension, 
and dew point or absolute humidity. For meteoro- 
logical purposes it has been stated by high authority 
to be more accurate than the wet bulb hygrometer, 
and far more convenient, as it indicates i he relative 
humidity of the atmosphere on a dial which can be 
read as one reads the temperature on a thermometer 
scale. The thermometer on the stem of the polymeter 
gives the temperature of the air in Fahrenheit degrees, 
the same as any standard thermometer, but, as is well 
known, the amount of moisture which the air will 
carry, or the greatest possible 
vapor pressure without precipi- 
tation, varies constantly with 
the temperature. At 30° F., the 
maximum of vapor pressure is 
0-165 in.; at 40° F., 0"248 in.; at 
50° F., 0361 in.; at 60° F., 0'518 
in.; at 70° F., 733 in.; at 80° 
F., T023 in. Relative humidity 
is the percentage of moisture in 
the atmosphere at any degree of 
temperature, and this the poly- 
meter gives by the index hand 
on the dial, zero being extreme 
dryness and 100 extreme satura- 
tion, or the air filled with moist- 
ure. The quantity of vapor 
which completely saturates the 
air at 32°, on having its tem- 
perature raised to 50° becomes 
only one-half saturated, and the 
index of the polymeter will point 
to 50 per cent ; on a further rise 
of temperature to 70°, the 
amount of vapor remaining the 
same as at 32°, the index hand 
will point to 25 per cent or one- 
quarter saturation, which is too dry for human health 
and plants. 

By the use of this instrument one can better calcu- 
late the prospects for fair or foul weather, the tem- 
perature and dew point or absolute humidity being 
given. Those who keep meteorological records, either 
for scientific or practical purposes, will find it a great 
aid, and for the physician it has a special value, as in a 
moment he or the nurse can ascertain the humidity of 
the air in his patient's chamber, and note whether it 
is too dry or moist. This knowledge in some diseases 
is very important. If the air is found too humid, a 
little fire in an open grate will remedy it. If too dry, 
the moisture may be increased by the evaporation of 
more water. 

The instrument is made and sold exclusively in the 
United States by Gall & Lembke, 21 Union Sq., N. Y. 




How to Preserve Potatoes. 

The French Minister of Agriculture publishes the 
details of the process in the official Bulletin du Minis- 
tere de V Agriculture for March, 1891. The following 
is a translation of the essential part of the scheme : 

1. The method of preservation consists in plunging 
the tubers, before storing them away, for ten hours 
into a 2 per cent solution of commercial sulphuric acid 
in water ; two parts of acid to 100 parts of water. 

2. The acid penetrates the eyes to the depth of about 
one-fortieth inch (two millimeters), which serves to de- 
stroy their sprouting power; it does not have any ap- 
preciable effect upon the skin of the potatoes. 

3. After remaining in the liquid ten hours the tubers 
must be thoroughly dried before storing away. 

4. The same liquid may be used any number of times 
with equally good results. 

5. A barrel or tank of any kind will do for the treat- 
ment. The acid is so dilute it does not affect the 
wood. 

6. Chemical analysis shows that potatoes treated by 
this process are as nutritious and healthful after 
eighteen months as when freshly dug. 

7. Potatoes thus treated are of course worthless for 

planting. — Gerald McCarthy, N.C. Experiment Station, 

Raleigh. 

m i » > m 

A Secure Base for Electrotype Plates. 

Plates which offer little space for nails are usually 
fixed with very fine pins which very soon rust through 
in the perpetually damp wood, and before you know 
where you are, a plate is torn off its block by the ink- 
ing rollers and crushed flat into the type by the print- 
ing cylinder. Sometimes the damage is even greater. 

Every printer can rid himself of this nuisance in the 
following way: Take the plate off the wooden block, 
fit it with very strong wire pins, and bend these with 
nippers into hooks at the back of the plate. Of course 
these hooks must be less than type-high, and under 
no circumstances must the plate be bent. This plate 
is now to be placed on a table, and surrounded with 
type-high furniture slightly smeared with fat. Good, 
slow-sett : ng Portland cement should now be mixed to 
a stiff consistency, poured into the form and allowed 
to project a little above the top. 

This work is best done in the evening and the cast 
left to dry and set overnight. In the morning the 
electro and its block can be taken out of the form, 
after scraping away the superfluous cement with a 
brass rule. The block will then have been worked 
down to type height ; that is, if a medium degree of 
warmth has prevailed in the room during the night, 
otherwise the drying will require a longer time. The 
cement block must now be allowed to dry another 
twelve hours in the air, and then placed twelve or 
twenty-four hours under water to harden. 

A block of this kind has now been systematically 
treated for truth, warmth, cold, and damp, and will 
stand any amount of printing without alteration. 

A plate mounted in this way, being anchored fast 
into the block, cannot now loosen ; it can only be sepa- 
rated by destroying the block, but the cement is so 
cheap that that does not matter. 

It must be admitted that the length of time required 
for making a cement block prevents their manufac- 
ture as an article of trade, but for the printer who can 
do this kind of work at odd moments this is no dis- 
advantage. By this process one gets electro blocks 
which are far preferable to cast-on metal blocks and 
almost as durable. 

The writer of this article has had electros thus 
mounted in use for more than three years, and asserts 
that they last splendidly. — Paper and Press. 



Tone Signaling. 

The last of a series of demonstrations of a new 
method of signaling was lately given at the Naval 
Exhibition, London, by the inventor, Mr. W. B. 
Chalmers. The apparatus consists of a series of ten 
immensely powerful reeds, arranged to give a com- 
plete diatonic octave with a note on each side, by 
means of which it is, of course, possible to produce a 
virtually unlimited number of short groups of notes 
standing for letters, numerals, or whole sentences, such 
as are most likely to be required in a fog, or at night 
by two ships meeting. In many cases three notes 
sufBce for a message that with the ordinary fog horn 
using the Morse code would take about half an hour 
to transmit. The first strains of the various national 
hymns are, of course, used to declare the nationality 
of the ships using the code, and some of the groups of 
notes are very happily chosen. For instance, the 
minor cadence, C, B, A, standing for " I am in dis- 
tress, stand by me," may almost be said, in the words of 
the analytical programme, to " speak for itself," and a 
cheery phrase for "I will send a boat to you" is 
scarcely less obvious. There will probably be little 
difficulty in finding men who can readily work the 
signals, as no musical complications are suggested, 
and for the use of unskilled ears a small set of organ 
pipes can be applied to the instruments, for purposes 
of verification. 
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Failure of English Heavy Guns. 

The defects which have recently developed in the 
heavy artillery supplied to our most modern battle 
ships should cause more than a little anxiety in the 
minds of the responsible officials connected with the 
Ordnance Department. The Benbow, which has 
recently returned to Chatham after an unusually short 
commission in the Mediterranean, is to have her two 
110 ton guns removed and sent to the Elswick Ord- 
nance Works to be strengthened. Only a few months 
since the weapons of the Sans Pareil were similarly 
treated, and it is well known that the heavy guns of 
her sister ship, the Victoria, are not altogether perfect, 
one of them, in fact, having the inner tube cracked 
near the muzzle. In each of these ships the guns are 
all of the same type, and seem to suffer similarly after 
the firing of a few rounds with the service full charge 
of powder, which is 960 pounds. The life of one of 
these guns is officially recognized as being from 75 to 
80 rounds, but in the light of actual experience it ap- 
pears as if these monster weapons would be placed hors 
de combat through inherent weaknesses long before 
the theoretical limit of their life had been reached. 
Drooping of the muzzle and cracking of the inner steel 
tubes are the primary evils engendered, but these evils 
are sufficiently serious in themselves to render perfectly 
useless the vessels by which the guns are carried. The 
shifting of the outer tubes or coils near the muzzle is 
another fault which experience has shown might oc- 
cur. This, however, is less serious, and may be easily 
remedied, but the more grave imperfections which ap- 
pear to baffle our ordnance officials ought to be sub- 
jects for strict investigation. 

It has been suggested by an eminent authority on 
naval matters that one of these guns should be treated 
just as it would probably be used in actual service, and 
be fired for a large number of rounds until it was in- 
capable of further use. Knowledge thus gained would 
be invaluable, and would no doubt prove a key to the 
solution of the erratic behavior of these monster 
weapons. Not a few experts contend that they are de- 
fective in longitudinal strength; others assert that they 
are both rifled and projectiled incorrectly. The total 
length of the 110 ton gun is 43 feet 8 inches, and the ri- 
fling adopted begins at the breech with an increasing 
spiral, which terminates about 80 inchesfrom the muz- 
zle ; from this point forward to the muzzle the twist is 
uniform. Commenting on the rifling of heavy guns, 
some two years ago, Admiral Robert Scott, who is re- 
cognized as an authority on gun construction, made a 
few condemnatory remarks on the system in vogue, 
and submitted a few suggestions of his own, which, 
briefly summarized, were as follows : He would rifle 
his gun with a shallow-rounded grooving of uniform 
twist, and he would not force his projectile to accom- 
modate rings on its base to the grooving, but would 
make his projectile to fit the grooving, and would 
give it long bearings, not of soft metal, but of iron, so 
that the whole length of it should be properly centered 
and supported in the barrel, and there should be no 
possibility of " wobbling." Experiments alone can 
either refute or confirm the various theories and ideas 
of different authorities, and it is only to rigid experi- 
mental investigation that we may look for a solution 
of the difficulties which seem to beset the production 
of a thoroughly reliable, accurate, and durable piece 
of heavy artillery. 

Hitherto the 67 ton gun has been considered a per- 
fectly trustworthy weapon, but the continuity of fail- 
ures already referred to has been further augmented 
by the discovery of defects in two of these guns, one 
mounted in the battle-ship Anson and another carried 
by her sister ship the Howe. At the recent annual in- 
spection it was found that the inner lining of the left 
gun in the after barbette of the Anson was cracked so 
seriously that the vessel was ordered to Portsmouth, 
on the completion of her refit at Devonport, to have 
the damaged gun removed and replaced by another of 
a similar type. The Anson was commissioned in May, 
1889, and since the gun was first mounted on board 
only about three dozen rounds have been fired, and the 
majority of these with reduced charges. The nature 
of the defect has been Investigated, but the cause re- 
m-ains yet to be explained. A few days ago the Howe 
was engaged in firing practice off Portland, and 
since then a serious fault has been discovered in one of 
her after barbette guns, but whether the injury was 
caused at the time, or whether it existed previous to 
the firing practice, is not known. It is of such a 
character, however, that the vessel has been ordered 
back to Portsmouth that the gun might be overhauled. 
This weapon, too, has been fired comparatively but a 
few times. Past experience with the 110 ton guns has 
been anything but gratifying, but to have the confi- 
dence in the 67 ton gun so rudely shaken is of more 
serious moment, especially when there is no reason to 
assume that the defective guns of the Anson and Howe 
differ in construction or otherwise to the remainder of 
the same caliber now afloat, or to those already com- 
plete and in progress for the new battle-ships nearing 
completion, and that a similar disablement may occur 
at any time to any one of these weapons. 

Our neighbors across the Channel have a large num- 



ber of heavy guns afloat, and little or nothing of a seri- 
ous nature has transpired in connection with them. In 
fact, the French authorities seem perfectly satisfied 
with their heavy pieces of artillery mounted on the 
Formidable and Admiral Baudin, which weigh 75 tons 
each, and an expert, in commenting recently on the 
perfection of engines of war, is stated to have said that 
" the French in guns and rifles are far superior to any- 
thing that Europe possesses." Can it be, then, that the 
principle or system of construction of our big guns is 
at fault ? Whatever the cause of so many failures may 
be, it behoves our ordnance authorities to pause and 
consider, and to rigidly investigate the collapse of the 
guns of the Howe and Anson, as they belong to a type 
which will be supplied to the eight first-class battle- 
ships now building, and on these vessels may depend 
the future welfare of the nation. — Industries (Lon- 
don). 



The Puerto Cabello, San Felipe, and Araure 
Railway. 

A most important concession has just been restored to 
Mr. Henry F. Rudloff, C.E., a citizen of the United 
States, by special act of the Venezuelan government, 
dated August 28, 1891. 

It is for a line of railway commencing at the port of 
Puerto Cabello and thence via San Felipe to Araure, 
supplemented by an extra concession to continue the 
line to Guanare, a total distance of 350 kilometers, 
Guanare being the capital of the State of Zamora. 

A glance at the map of the American continents 
shows that the great mountain chain of the Andes or 
Rocky Mountains attains to peaks of greater elevation 
in Ecuador than in any other State throughout its en- 
tire course from north to south. From about the city 
of Quito a powerful chain or branch is thrown off from 
the main range to the northeast, and traversing the re- 
public of Colombia, it passes through its capital Bo- 
gota, and through all the northern portion of Venezuela 
adjacent to the sea, terminating opposite to the island 
of Trinidad in the West Indies. 

The general elevation of this mighty range of moun- 
tains is very great. In the State of Los Andes, Vene- 
zuela, within some ten miles of Merida, the capital, 
there is a group of snow-capped peaks, five or six in 
number, of from 16,000 to 18,000 feet elevation. The 
average height of the coast range skirting the Carib- 
bean Sea is between 7,000 feet and 10,000 feet. 

Throughout the whole of this extensive chain of 
mountains, which may be taken at from 1,500 to 1,800 
miles long, there are only two passes from t lie Atlantic 
Ocean to the interior favorable for the construction of 
a railway. One is from San Felipe to Araure, the sub- 
ject of the present letter, and the other is 200 miles 
further to the east, from Barcelona to Soledad, the 
latter being a point opposite to Ciudad Bolivar on 
the Orinoco. 

A correspondent of Engineering says the line takes 
advantage of the best of the natural passes through the 
mountains to unite by a railway the navigable waters 
of the great Orinoco River and the finest seaport on 
the Caribbean Sea. The pass from San Felipe to Araure 
is wide and ample, like a large open valley, the main 
range from Colombia running into the sea at or near 
Incacas. There is no gorge or canon to pass through, 
requiring heavy and expensive works. After San Felipe 
the mountains commence by degrees to resume their 
original height, and geologists say that they are of an 
entirely different age and formation. 

As a harbor, Puerto Cabello needs no recommenda- 
tion to those who know the South American coast. It 
is notably among the best and safest in the world. It 
resembles Curacao, Havana, or Rio de Janeiro, the en- 
trance being narrow and deep, and the harborentirely 
land-locked. The inner harbor is immense, but not 
much used by shipping, a limited portion only of the 
deep water, near the town and the entrance, being suf- 
ficient for the requirements of the port at the present 
time. 

The summit elevation of the line will not exceed 
1,200 feet, the divide between the Yaracui River and 
the Barquisimeto River being in the neighborhood of 
Yaritagua, a distance of about 75 miles from the Atlan- 
tic port. Plans of the line have been made and show 
that no gradients will be required over 1 in 50, or 2 per 
cent, so that the operating expenses can be reduced to 
a minimum. 

In this respect the proposed railway will be a strik- 
ing contrast to all other lines in Venezuela, starting 
from the coast, on all of which gradients of 4 and 5 per 
cent have been used for long distances, and in some 
cases the rack on the Abt system. 

The population to be served by the new line is esti- 
m ated at 525,000, or about one- fourth of the entire n um- 
ber of inhabitants of Venezuela. The districts through 
which it will pass are by far the most populous in the 
country. They include upward of fifty towns and 
villages of varying size and importance, besides 
" haciendas," or large landed properties, and small 
farms. 

It is hardly necessary to point out that Venezuela 
produces most of the articles of prime necessity for 
human existence in any and all parts of the world, 



namely, coffee, cocoa, sugar, tobacco, rice, cereals, and 
cattle. The zone of country to be occupied by the rail- 
way is acknowledged to be the richest and most fertile 
in the before-mentioned produc's of all Venezuela, and 
on the plains of the Orinoco cattle aoound in tens and 
hundreds of thousands. For these reasons the new 
railway cannot fail to have a brilliant and highly pros- 
perous future. 

The report on the estimated returns and earnings of 
this promising enterprise has been made by an emi- 
nent French engineer, and it exhibits most flattering 
prospects for the new line, from the very commence- 
ment. The lands adjacent to the railway, being in the 
valleys, are almost all cultivated and rich. An increas- 
ing traffic is certain to grow up with each succeeding 
year. 

The mining interests, also, are considerable, but un- 
developed. Gold, silver, antimony, coal and other 
minerals are known to exist, and copper is the main 
staple of the region. From the mining industry alone 
the company can look for handsome returns. 

But the most important feature of the new line is its 
central position as a grand trunk line for the South 
American continent. The existence of this low pass in 
the mountains, opposite to the most northerly point 
of Venezuela, or indeed of South America, and leading 
directly to one of the finest of all known natural har- 
bors, is a rare geographical fact, which is little known 
in Europe, and almost as little known in Venezuela 
itself. The advantage to a railway company of con- 
trolling such a territory cannot well be overestimated, 
because at no other point on the northern coast of 
South America can access to the sea be had from the 
interior under such favorable conditions : 1. For geo- 
graphical position. 2. For harbor facilities. 3. For 
gradients and works on a railway. 

The line when fully developed in the future has the 
incontestable prospect of being, as it most assured ly 
must be, the grand trunk intercontinental line for the 
South American continent. 

The enterprise must be considered, in view of the ex- 
ceptionally favorable conditions of the pass for gra- 
dients and for construction, as of importance not only 
for the Venezuela of to-day, but as the outlet to the 
sea in a few years' time of all the interior portions of 
Colombia, Brazil, Peru, and Bolivia, east of the Andes. 
The policy of the company should be to push on as 
speedily as possible beyond Guanare to Barinas, and 
skirting the Cordillera on the flat grounds of the upper 
Apura and the Meta, to reach Bogota, the capital of 
Colombia, from the east. 

Explorations have been made, and surveys of the 
upper regions of the Meta, which prove that the task 
of arriving at the Colombian capital from that side is by 
no means a difficult one; whereas it is well known that 
attempts have been made for a long series of years to 
get there with a railway from the west, and so far with- 
out a particle of success, and even if it were to be ac- 
complished from Honda, or any other point on the 
Magdalena River, the results would still be unsatisfac- 
tory in the highest degree. It takes from six to sixty 
days, according to the water, of tedious traveling by 
river steamer to reach Honda from Barranquilla, a 
journey fraught with all kinds of risks from shallow 
water, consequent delays, heat, mosquitoes, and every 
abomination which can possibly make traveling a bur- 
den and an undertaking to be avoided. From Barran- 
quilla, travelers have to go by rail to Savanilla, a place 
which is no better than an open roadstead, where the 
ships have to lie at a distance of from one to two miles 
from the landing stage. This journey from the ship 
to the railway has to be done generally in a heavy sea 
and in an open boat, or at best a small tug steamer, 
under circumstances of the greatest possible discom- 
fort. 

By tapping Bogota from the east, as foreshadowed 
in this letter, passengers will be brought in palace cars, 
sleeping and dining cars, in forty-five hours from their 
homes in Bogota direct to the ship's side at Puerto 
Cabello, under conditions of the greatest possible luxu- 
ry and comfort attainable in modern railway traveling. 

The calculation is for a speed of 15 miles per hour. 
The number of ocean-going steamers which visit 
Puerto Cabello in the space of one year is upward of 
400. Several first-class European lines send their ships 
to this port, the best known being the Royal Mail, the 
West India and Pacific, the Harrison Line Liverpool), 
the Compagnie Grato Transatlantique, the Spanish 
Line (Lopez), the Hamburg-American, and others. 

The Red "D" Line, of New York, runs regularsteam- 
ers three times per month, affording by far the best, 
safest, and quickest communication between Puerto 
Cabello and the markets of the United States and 
Europe. The transit to New York by this line is ac- 
complished in from six to seven days with unerring 
regularity, and tc Europe an average passage takes 
from seventeen to twenty days. 



To Get Rid oX Fleas. 

Place the common adhesive fly paper on the floors 
of the rooms infested, with asmall piece of fresh meat 
in the center of each sheet. The fleas will jump 
toward the meat and adheretothe paper. 
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IMPEOVED CABLE-CONVEYING APPAEATUS. 

The cable carrier shown in the picture has been 
proved in practice to effect a saving equal to the labor 
of 15 to 20 men in the construction of a 12 ft. sewer. 
The 1J£ in. wire cable which carries the large and small 
carriage blocks is about 375 ft. in length, and its ends 
are anchored 5 ft. in the ground to a piece of 12 X 12 
timber 8ft. in length called the dead man. The cable 
and machinery attached to it is then raised from the 
ground by means of two 25 ft. wooden supports placed 
60 ft. from each end of the anchor. The supports are 
made of 6 X 8 timber, and are 10 ft. in width at the 
bottom, tapering up to 3 ft. at the top. The working 
distance between these supports is 225 ft. The large wire 
cable is made of seven \£ in. strands, and the latter are 
each made of sixteen % in. wires. The cable when 
braced up has a fall in the center of about 3 ft. The 
upper trolley wheels of the large and small carriage 
blocks rest on top of the large cable, and the lower 
wheels of the small carriage blocks support the small 
% in. cable, which raises and lowers the dirt bucket. 

The framework of the large carriage block, shown 
in one of the small views, is about 2 ft. square and %% 
in. in width. It is made of }^ in. wrought iron, and 
contains three 10 in. trolley wheels, the upper two 



will run back and forth 2 tons of dirt and stone at a 
time. The machinery weighs about 10 tons, and the 
total cost of the plant is about $3,000. Our illustrations 
were recently made from the apparatus when at work 
in Jersey City, N. J. 



Printing Tints. 

Mr. E. E. Wright gives in Typo (N. Z.) the following 
hints on the subject of tints— their method of use and 
their harmonies. By the term " tint" is understood a 
considerable surface of color applied to the paper as a 
ground work to the whole or portion of the job, to 
bring out some prominent feature in the design. 

Tints may be divided into two classes : 1. Warm, 
such as salmon, orange, or reddish purple. 2. Cool, 
such as drab, gray, etc. Where a considerable portion 
of the job is to be tinted, and bright colors are to be 
used for the lettering, it is always safest to use a tint 
in which the primary colors do not appear. For in- 
stance, drab, gray, or slate produce a very good effect 
when used with almost any shade of red or green ; but 
should the lettering be of black, blue, or any cold dark 
color, the tints should be warm — say orange, pink or 
lavender. 

To obtain the greatest advantage from the use of any 



Tint work is at present so very little used in typo- 
graphy in these colonies that few offices keep a stock 
of tint inks on hand ; but with the assistance of flake- 
white, or even of ordinary varnish, and the colored inks 
to be found in every well furnished office, excellent 
tints can be produced. In working tints it is only 
necessary to keep enough color on the rollers to 
give a solid impression. If too much is used, the colors 
of the next impression will be rough and ragged. 

Green is one of the most serviceable of tints. It is a 
secondary color, a combination of blue and yellow, and 
tints may be prepared either by diluting a green ink 
or combining blues and yellows in various proportions. 
By the latter method an endless variety of tints may 
be produced, from brilliant emerald to those uncer- 
tain but beautiful shades which are neither blue nor 
green. 

Drab is a cold tint, and is generally used for shadows. 
White, with a very little black, and perhaps a minute 
quantity of blue, will produce this color. 

Blue is a useful tint, and may be diluted with white 
to any extent required. With the addition of a little 
yellow the peculiar tint known as " peacock blue " may 
be obtained. 

Browns may be made from brown inks or in a great 




S£Cr/ow/rL v/aw or c/n?t/*}GE block. 



SICK CABLE SUPPORT 



IMPROVED CABLE CARRIER FOR TRENCH DIGGINGS. 



resting on the large cable, while the small cable passes 
over the other and down through a 10 in. fall block 
which holds the bucket, and up into the carriage 
block, where it is connected to the lower corner of the 
framework. The small carriage blocks are about 1 ft. 
in height and contain two 4 in. trolley wheels \% in. 
in thickness. The blocks are connected together by 
means of Jl in. chains ranging from 6 to 16 ft. in 
length. 

As the large carriage block rolls along the cable, the 
small blocks follow as the chains straighten out. A 
small cable connected to each lower end of one of the 
sides of the large carriage block passes around a 12 in. 
sheave wheel at the top of one of the large cable sup- 
ports and back again to the sheave wheels on the 
other support and down into the engine house, where 
it is connected to a drum working in the manner of an 
endless cable. 

The dirt bucket is drawn back and forth by a Lidger- 
wood 20 horse power engine with 60 lb. of steam. Con- 
nected to the engine is a gypsy and an ordinary drum. 
The gypsy is used for carrying and the ordinary drum 
for raising and lowering the buckets. Both drums are 
worked with levers. The buckets each hold 10 sq. ft. 
or about 1,200 lb. A bucket can be raised, carried 225 
ft., dumped, and brought back again in about half a 
minute. The machine carries the dirt and stone away, 
keeping the weight off from the sides of the excavation, 
and the refilling is speedily effected. The buckets 



tint, its margin or edge must be clearly defined by a 
positive color, and where two tints meet, they should be 
divided by a darker line, which gives a finish to the job. 
The tints most generally used, and which give a 
pleasing appearance to the work, are drab, blue, brown, 
lilac, pink, lemon, and green ; but with a little study 
an endless number of tints and shadescan be produced. 
In working more than one tint in a job care must be 
taken that the colors are in harmony, and that they 
are not too strong. The following, in pairs or triplets, 
produce a good effect : Blue and pink ; pink and green ; 
sage-green and brownish yellow, or buff ; buff and 
greenish blue ; buff and lavender ; pink, sky-blue, and 
pea-green (this is a combination that looks well, but 
requires careful working); buff and light blue ; buff, 
pink, and sky-blue, etc. These colors are for tints only, 
not for lettering. The choice of tints should be regu- 
lated by the positive colors used in the job, and some 
practice is required before the appearance of the finished 
work can be judged before the whole of the colors are 
brought together. One way by which some idea may 
be gained beforehand is to obtain sheets of paper of the 
primary colors, cut them into strips of suitable length 
and width, take a full sheet of tinted paper, and place 
the primaries on it, one or two at a time, and repeat 
the experiment with various tints. By this means, or 
by the use of water colors, the compositor or machinist 
can obtain a very good idea of the effect to be pro- 
duced. 



variety of ways by combinations of red and black with 
yellow or orange. 

Lilac, lavender, and violet may be made by mixing 
red, blue, and white in various proportions. 

Pink is produced by mixing white and rosine. For 
a permanent color use carmine. 

The unlimited variety of tints and shades to be pro- 
duced by combinations of colors in various proportions 
is illustrated in the case of dress fabrics, and many of 
the choicest fashionable tints could be imitated by the 
art printer, who would find it to his advantage to ex- 
periment in that direction. All tints dry lighter than 
they appear when freshly printed, and should there- 
fore be worked slightly darker than they are intended 
to be. Wherever possible they should be tested in 
juxtaposition with the colors used in the text of the job. 



A Successful Inventor. 

It is not every inventor who is so fortunate as Mr. 
Louis Brennan. The Admiralty have paid the last in- 
stallment of £16, 000 to this gentleman, who has received 
much more thau £110,000, which the government is 
supposed to have paid for his torpedo. Eight years 
ago he was paid a retaining fee of £5,000, and engaged 
for three years at a salary of £2,000 a year and ex- 
penses, in return for which he was to devote all his 
time to the development and improvement of the tor- 
pedo, and when that term was over he received for 
some years a salary of £1,500,— The Practical Engineer. 
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THE OSTRICH. 

Among the earlier references to this singular bird we 
may place with some interest the statement made in 
Xenophon's Anabasis, that there were on the Meso- 
potamian plains " all sorts of beasts, very many wild 
asses, and many ostriches." They could then, as now, 
only be secured by strategy, for the same ancient 
writer avers that "those of the horsemen who pur- 
sued them quickly stopped, for escaping they drew far 
off, using their feet in running and their wings, raising 
them like to a sail.'' Herodotus speaks of the ostrich, 
and Aristotle refers to the ostrich in numerous places. 

Though remarked and studied for so many centuries 
that it might be supposed that its habits and traits 
were among the most familiar incidents in natural his- 
tory, yet the ostrich to-day is not in all the details of 
its life fully understood, so difficult does it seem to 
penetrate the domestic economy of our common ani- 
mals. The ostrich enjoyed a much wider range in the 
past than it does to-day. It then was found in Syria, 
in Persia, and 
pushed the north- 
ern limits of its 
distribution u p 
into Belochistan 
and Turkestan. 
The attacks of 
man have virtu- 
ally circumscribed 
its home within 
the borders of 
Africa, and here 
upon the broad 
inland plains, the 
skirts of the Sa- 
hara, and the 
edges of Barbary 
it m a y yet be 
found, herding 
with the ante- 
lopes, mingled 
promiscuous ly 
among them, or 
iu separate 
bunches, dotting 
the level land 
with its singular 
and plume cov- 
ered forms. Scla- 
ter has remarked 
of the group of 
the Struthionidce, 
to which the os- 
trich belongs, 
that it forms an 
eccentric and 
unique family, 
and, with a com- 
mon expression, 
diverges so widely 
in its members 
that whereas the 
true ostrich (Stru- 
thio camelus) ap- 
proaches among 
birds most nearly 
to a mammal, the 
apteryx or kiwi 
at the other ex- 
tremity of the 
line suggests and 
possesses reptilian 
affinities. To this 
struthioid group 
belong also the 
American emus 
and the Ceramese 
cassowary. The 
ostrich lives upon 

fruits, vegetable products, succulent herbs and grass ; 
the eggs of the hen are deposited in a circular cavity 
scraped in the sand, where, exposed to the heat of the 
sun, they are hatched, and, covered by the cock dur- 
ing the night, are protected against the depredations 
of prowling jackals. The bird is voracious and eats 
indifferently solid objects, stones and dirt, mingled 
with its customary food. Eggs scattered about the 
outside limits of their nests are said to be intended for 
the sustenance of the young, as they emerge upon in- 
cubation, since their tender stomachs would fail to 
digest the more refractory substances eaten by the 
large birds. The ostrich in Africa has been separated 
into two species, that of the north, with smooth eggs 
and flesh colored skin, and that of the south, with 
pitted eggs and a bluish colored skin, and this distinc- 
tion has been finally fully accepted. 

The Rev. Dr. Samuel Houghton has paid especial at- 
tention to the muscular mechanism of the leg of the 
ostrich, and has revealed the construction of that 
powerful member in a paper published in 1865 in the 
"Annals and Magazine of Natural History." The ex- 
traordinary speed attained by the ostrich, and the 
well known vigor which itcan impart to its kicks, have 



made this portion of its anatomy of peculiar interest. 
Dr. Houghton regards the leg of the ostrich as a long 
rod, bent at four distinct points, which is suddenly 
straightened or elongated by the simultaneous con- 
traction of all the muscles. The bird is thus thrown 
forward with a formidable impetus, and while the 
body of the bird is thus launched into the air, the 
complementary muscles that restore the flexed condi- 
tion of the leg instantly reassert themselves, and, in 
conjunction with certain contrivances in the heel 
joint, fold the leg again, preparatory, as it touches the 
ground, at the next step, to another erection of the 
whole leg, with the effect of again hurling the great 
bulk of the bird forward in its projection through the 
air. 

The gait of the ostrich emu, cassowary, or rhea 
in confinement appears particularly awkward, and 
suggests the limping effect of "string halt " in horses. 
"This unpleasing impression," says Dr. Houghton, 
" would be rapidly converted into admiration if one 



character as wing feathers, white ; female feathers, 
white ; tail feathers, fancy feathers, black and white ; 
black feathers, long, medium, and short ; and, lastly, 
gray feathers. 

The Cape plumes formerly took the sixth rank, after 
those of Aleppo, Barbary, Senegal, Egypt, and Mogo- 
don. Now they rank very high. In 1882 a pair of 
breeders sold for $1,200, but in 1884 they could be 
bought for $200 to $250. Properly kept, a bird pro- 
duces $50 worth of plumes per annum, to which must 
be added the value of the eggs and chicks. The 
ostrich lays a minimum of forty, a maximum of sixty 
eggs in a season, each weighing three pounds. 

In America the raising of ostriches for industrial 
purposes began in southern California, at Anaheim, 
and has since expanded, but has scarcely reached a 
stage of assured success. 

Our illustration strikingly shows a characteristic at- 
titude of the ostrich in feeding. It is a study from 
life of some handsome specimens of this bird now in 

confinement a.t 
the menagerie in 
Central Park. 




THE OSTRICHES AT THE CENTRAL PARK MENAGERIE, NEW YORK. 



could see the bird in rapid motion over rough ground, 
springing from foot to foot, and bending, with the 
rapidity of lightning, the foot as it left the ground, 
avoiding skillfully and without an apparent effort the 
dangers of the rough soil." The ostrich, in its singular 
and effective progression, appears to touch the ground 
alternately on each side, and in a series of oscillating 
springs, whose rapidity causes its motion to appear 
direct, leaps with ease over rocks and shrubs of mode- 
rate dimensions. 

The domestication of the ostrich in South Africa is 
only of some twenty-one years' standing. There was 
at first much opposition, and it was thought that the 
feathers of the domesticated birds would turn out to 
be inferior to the natural plume. In 1883. in South 
Africa, there were more than one hundred thousand 
tame ostriches. In 1880, $40,000,000 of capital was en- 
gaged in this business, and one hundred and sixty- 
three pounds of feathers were exported from the Cape, 
worth Jnearly $4,200,000. The birds are kept in in- 
closures. which, in a natural state, must be twenty or 
thirty acres in extent per pair. They breed at the age 
of four years, but produce plumes after their first 
year. The feathers are classed according to their 



Test of Firoproof 
Mate rials* 

A test of fire- 
proof materials 
was conducted in 
Boston, on Octo- 
ber 15, in the pre- 
sence of a large 
number of per- 
sons especially in- 
terested. A build- 
ing was construct- 
ed for the purpose 
in a vacant lot, 
the interior 
being d i vid ed 
into seven rooms, 
each about 5X15 
feet in area, and 
lined with fire- 
proof material. 
The material was 
put on by a num- 
ber of manufac- 
turers, each of 
whom protected 
the interior of one 
of the rooms ac- 
cording to his 
ideas of fire-proof 
construction, 
some using plas- 
ter, others fire- 
proof paper, 
others specialties 
of their own 
make. The en- 
trance to each 
room was pro- 
tected by a fire 
door, tinned on 
one side and the 
edges. There was 
also an opening in 
the roof of each 
room. Inside of 
each there were 
suspended four 
links, one of lead, 
melting at 626° 
F. ; one of anti- 
mony, melting at 
842°; one of alu- 
minum alloy at 
1,292°, and one of 
brass melting at 1,850° F. The experiments were under 
the supervision of C. J. H. Woodbury, C. H. God- 
dard, O. S. Lord, and C. H. Rutan. About a quarter 
of a cord of dry hickory wood was placed in each room, 
and about half a cord in an effective position near the 
building. This wood was soaked with oil and the 
fires lighted. The fire burned nearly an hour before 
the building itself began to be consumed. By this 
time three of the links in each room had melted, 
snowing that the temperature in each had risen above 
1,292". Later all the links melted, except one brass link 
in one of the .'rooms. In one hour and forty minutes 
after the fire was started the hose was turned on, and 
when the fire was wholly extinguished an examination 
of the building was made. It was found that all of the 
fire-proof materials used in the test had stood the ex- 
periment very well, but that some of the plastering 
had fallen, in cases due to the wooden backing being 
charred and thus leaving the plaster without support. 
—Railway Review. 



ONE or more belts running independently on the 
top of another will add much to the transmission of 
power. 
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Beet Sugar In Utah. 
Among the new enterprises in Utah is the great beet 
sugar establishment at Lehi, with a capital of 
$1,000,000. It has proved a great success. The Irriga- 
tion Age says : 

The main building is three stories high, 180 feet long, 
and has an average width of 84 feet. The annex, which 
contains the boilers, bone black house, and lime kiln, 
is 180 feet long and about 40 feet wide. Both of these 
large buildings are substantially built of brick. There 
are six beet sheds, 500 feet by 24, with a capacity of 
14,000 tons of beets. The company has erected a board- 
ing house, which is 30 by 65, with an annex 24 by 60, 
and furnishes accommodations for fifty people. There 
are four pulp silos, 180 feet long, 24 feet wide, and 10 
feet deep. The coal bins are 48 by 250 feet. These fig- 
ures throw considerable light on the magnitude of the 
enterprise to the average mind. The water supply of 
the factory is the lake, fed by natural springs, with a 
capacity of 4,000,000 gallons in twenty-four hours. Be- 
sides this there are eight artesian wells, from 60 to 135 
l'eet deep, which furnish soft, pure water, and have a 
capacity of 500 gallons per minute. After examining the 
works the government decided to locate the internal 
revenue inspector and weigher on the grounds, and for 
their accommodation the company has erecteda four- 
room building to serve as a laboratory and office. 
HOW BEETS ARE MADE INTO SUGAR. 
When the farmer brings the result of his season's 
toil in the beet fields to the factory, the beets are first 
weighed and then stored in the long sheds, which have 
been made frostproof by a double wall, filled with cin- 
ders and a roof covered with earth. As the beets are 
required at the factory they are thrown into a shallow 
sluiceway, which runs from the sheds to the factory 
and enables the beets to float from the point where 
they are received to the place where they are needed. 
They are taken from the sluiceway by a wheel elevator 
and dropped into a washer, which is a trough-shaped 
contrivance, with revolving arms. The beets are then 
thrown out automatically into a bucket elevator, which 
conveys them to the top of the building, where the 
cutter is located. This machine cuts the beets into 
slices about one-eighth of an inch thick, three-eighths 
of an inch wide and of various lengths. The sliced 
beets now pass from the cutter through a revolving 
chute into the great circular diffusion battery. This 
consists of twelve wrought iron cells, each holding 
about 126 cubic feet, and having an open manhole on 
top with swinging cover. The bottom is arranged to 
open and close by hydraulic pressure. 

It is in this diffusion battery that the interesting pro- 
cess of separating the saccharine matter from the beet 
is performed. This is done by the use of water heated 
to a certain degree, from which it must not vary. As 
the water pours through the cells for the first time it 
carries with it about one-half of the saccharine matter, 
while the other half is left in the beet. The hot water 
is turned on ten times in succession, each time taking 
more of the sugar, until at last it has extracted all but 
about one-eighth of 1 per cent of the sweetness which 
the summer's sunshine has stored in the beet. The 
juice now flows to an automatic register, which reg- 
isters the quantity and temperature of the juice and 
draws out a sample for use in the laboratory. From 
the register it passes to a heater, which is heated to 90° 
centigrade, and it then passes into the carbonators or 
clarifying pans, where a portion of the impurities are re- 
moved from the juice by the application of lime. For- 
tunately a majority of the impurities combine with this 
substance and settle at the bottom of the pan. Thesuc- 
rate of lime is decomposed by pumping carbolicacid gas 
through the liquid, which forms the excess of lime into 
carbonate of lime. When this operation is completed, 
the whole contents of the carbonator, 180 cubic feet of 
juice, or 1,350 gallons, is pumped by means of a plunger 
pump, having a capacity of 8,000 gallons per hour, 
through a mammoth filter press. This removes the 
residue of theclarification, the juice being treated twice 
with carbonic acid and once with sulphurous acid. In 
the last process all of the lime is removed. 

The diluted liquid is now concentrated in a quad- 
ruple effect evaporator to a 50 per cent solution. From 
here there are two operations. To make the very finest 
quality of sugar it is necessary to run it over bone 
black, which removes impurities that cannot be taken 
out any other way. After this process the liquor is as 
clear as water, and the juice is then boiled into sugar in 
a vacuum strike pan. This is a closed kettle, 10 feet and 
6 inches in diameter and 23 feet high, and holds 35 tons 
of sugar. In this kettle the sugar is granulated, and 
forms a product technically termed melada, a mixture 
of molasses and sugar, 75 per cent of the latter. The 
sugar is then dropped into a mixer, which holds the 
entire contents of the kettle. The next step is to re- 
move the sirup, which is done with Weston centrifugals. 
The sugar is then partially moist, and the moisture is 
removed by passing the product through a Hersey 
sugar drier. It then passes perfectly dry into the sacks, 
each of which holds exact 100 pounds. Here samples 
are taken, weighed, and marked by the internal rev- 
enue officials, and then at last we have the finished 
product of the Utah Sugar Company. 



It has taken exactly thirty-six hours from the time 
the beet left the shed until the sugar is ready to sweeten 
your coffee. 

Wherever any good industry like a beet sugar factory 
is located it greatly benefits the surrounding commun- 
ity, especially the farmers. Among the direct benefits 
which Lehi has received is the erection of a $10,000 
hotel, a $7,000 bank building, and a number of resi- 
dences and stores. Real estate has appreciated in value 
perhaps 50 per cent, and the town has gained 600 popu- 
lation in six months. Another good result has been 
the establishment of a local newspaper, and many 
other improvements are in prospect, such as a cream- 
ery, a new opera house, electric lights, and general 
town improvements. The creamery enterprise con- 
templates an investment of $50,000. On many pay days 
the company has distributed $10,000 in this community, 
and will soon pay out something like $180,000 to the 
farmers for beets. We have already brought here 
1,000 tons of machinery, and we shall have to haul 
4,000 tons of coal and coke from Pleasant Valley, Rock 
Springs, and points in Colorado. We shall also bring 
a great deal of bone black, or animal charcoal, from 
Eastern cities. Our shipments of sugar will be very 
heavy, and the railroads have already built three miles 
of new track in Lehi. Mr. Granger, our agricultural 
superintendent, will tell you how the industry has 
benefited the farmers. The factory has doubled the 
capacity of farmers to make a living. It increased the 
value of their land. 

This is the first factory equipped with machinery 
made in the United States. All other beet sugar ma- 
chinery is the product of European workshops. This 
is the product of American faith, American brains, and 
American labor. 

The man who raises sugar beets has an absolute 
guarantee in advance of his market and his price. Con- 
tracts are made with the farmers in the spring, by 
which they agree to plant a certain acreage of beets 
from imported seed furnished by the company and to 
cultivate the crop according to a plan laid down, and 
then the company agrees to buy their crop for cash, at 
a certain price per ton. When the farmer understands 
the cultivation of this crop, he will get from fifteen to 
thirty tons per acre, which will give him from $75 to 
$135 per acre, at $4.50 per ton. The beet crop can be 
handled, including every expense, from time of plant- 
ing to the time when the beets are laid down at the 
factory, for $40 per acre. After the first thinning, one 
man can take care of from ten to fifteen acres. For the 
first thinning a man must devote four or five days to 
an acre. 

With irrigation the Utah sugar beet will stand first 
in the world — first in amount of saccharine matter, first 
in purity, first in tonnage to the acre. There are some 
things, however, it seems, difficult to make the farmer 
understand. The chief difficulty is his disposition to 
raise big beets. Now, the beet that contains the most 
sugar is the one that weighs from % pound to 1J£ 
pounds. Above that it ceases to increase in sugar in 
proportion to its size. A good average beet of this size 
will go 14 per cent in sugar and 80 per cent in purity. 
Beets weighing 4 to 10 pounds will show not more than 
3 to 6 per cent of sugar and 45 to 55 per cent in purity. 
These beets are of no earthly use to any factory, and 
yet almost every day some farmer comes to me tri- 
umphantly with a beet nearly as large as a parlor 
stove, and he thinks it contains a barrel of sugar. He 
has forced the growth of this beet by giving it lots of 
water, and by every other possible means, and he has 
raised a beet that we cannot afford to undertake to 
make into sugar. 

Beets do not impoverish the land much. The con- 
stituents of the soil go largely into the leaves and 
crown of the beet, which are left on the ground after 
the harvest and subsequently plowed in. So that the 
farmer really returns to the soil in plowing the strength 
that has been drawn out of it by the growth of the 
beet. 



The grand choruses and band concerts — the popular 
musical entertainments — will be held in an amphi- 
theater accommodating 15,000 people or more. This 
will be in the extreme southern part of the park and, 
after the close of the projected musical programme, 
will be transformed into a live stock show ring. 

The pier, extending 1,000 ft. into the lake, is already 
completed. At its extremity, in place of the casino, 
will be erected a tower 250 ft. high. This will be of 
iron, covered with staff, and will resemble a lighthouse 
in appearance. From its summit electrical displays 
of exceeding brilliancy will be made, and by means 
of electric " search lights " the grounds, or any par- 
ticular portion of them, can be flooded with light on 
fete nights. 



World's Fair Notes. 

The exposition attractions in the vicinity of the 
main lagoon entrance, just south of the great manu- 
facturers building, are to be quite different from those 
originally planned. In place of the latter there will 
be a peristyle, 60 ft. wide and 500 ft. long, extending 
north and south and spanning the lagoon entrance by 
a grand arch. Ranged along this peristyle will be 
emblematic columns representing all of the States and 
Territories. At the north end of the peristyle will be 
placed the music hall, which for a time it was thought 
would have to be put on the wooded island. It will 
measure 140 by 200 ft., and will have an auditorium 
large enough to seat 2,000 people, with an orchestra of 
75 pieces and a chorus of 300 persons. It will also have 
a rehearsal hall 50 by 80 ft., capable of seating 600 
people. This music hall is designed to be used by 
musical talent and connoisseurs of the art rather than 
by the mass of people who will visit Jackson Park. It 
is intended that here shall gather the fine singers and 
instrumentalists who may wish to be heard and criti- 
cised by the best representatives of their art or pro- 
fession. 



How the Other Half Does Live. 

When it is pointed out that an alleged half of the 
world doesn't know how the other half lives, the 
speaker is apt to wear a wiseacre air characteristic of 
the thoughtful person. What is always meant by the 
remark is that the speaker himself professes not to 
know much of the daily life of the very poor or the 
socially predaceous. But there remains still a full 
half of the world of whose life it is safe to say that the 
supercilious fragment knows even less than it does of 
that of the very poor. This remaining half is so as- 
tonishing in its activity that a glance at it can scarcely 
fail to minister to the pleasure of the Evening Sun's 
readers. 

Sweeping this active half of the world, then, with a 
glance, we perceive it engaged in figuring up the piston 
surface for a pumping engine and the diameter of an 
aqueduct pipe; tracking the bug to his lair and 
destroying his egg, exterminating mosquitoes and 
measuring earthquakes ; making new probes to pull 
things out of folks' ears with ; modeling creatures in 
clay and carving them in stone; designing World's 
Fair buildings for Chicago, and other buildings for 
Madison and uncounted other squares, and cathedrals 
for New York ; measuring the women's diaphragms to 
show why their noses are red. 

Disinfecting sewage and disengaging aluminum ; 
intercepting the floating germ and setting him to slay 
the innocent rabbit ; finding drugs whose tremendous 
potency mocks even the purple fluid in the apothe- 
cary's shop window ; ridden by nightmares and 
fashioning women's garments after the vision ; speed- 
ing house elevators and testing timber trees ; deter- 
mining the course, S.E. and by S., % S., which Sirius 
was sailing nine years ago when the light we get to- 
day set out from him ; trying new crosses of blood for 
racehorses and fantail pigeons ; painting impressionist 
pictures and composing music of the future and tele- 
graphic cipher codes while mad-houses and suicides' 
graves multiply on every hand ; applying liquid fuel 
and improving screw propulsion ; identifying Sing-a- 
Song-of-Sixpence with the funeral chant over the 
body of Patroclus. 

Finding out how cold the moon is, why water feeds 
the flame of burning oil, and observing the effect of 
electric light on trees, keeping them awake ; photo- 
graphing a wink and tracing the history of rain 
gauges ; devising apparatus to test the adulteration of 
wine, and adulterants to beat the apparatus ; devising 
better material for underclothing, new models of 
yachts, binnacles and oil-serving swabs to still storm 
waves, and improved methods of brewing beer ; de- 
vising dynamite guns, mill worker's homes, and glue 
that doesn t unstick ; determining the apex of the 
sun's way near Lyra and not Hercules ; trisecting an 
angle and recording the chemical life history of Jeru- 
salem artichokes. 

Sounding the sea, hatching fish and finding out 
what kills the oysters ; making butter out of pe- 
troleum and honey out of shingles, with by-pro- 
ducts which smell like a cow's breath and blow up 
with forty thousand horse-power ; identifying the 
rheumatism microbe and subcutaneously injecting 
heart juice for heart failure ; poisoning marine worms, 
propelling bicycles by electricity and making sub- 
marine torpedoes out of paper ; making folks wash 
themselves; proving by mathematic demonstration 
that the vortex atom is the one thing in the universe 
that really does exist, when along comes Edison, 
saying the atom knows good and evil, just like folks. 

Raising ghosts and ghostesses, inventing chess 
problems for gain, and getting real money for treatises 
on grammar, on the immortality of the soul, on the 
moral purpose of Shakespeare's plays and of Walt 
Whitman's style, and diagnoses of Byron's club foot 
and Richard IIl.'s abnormal spine. 

These are some few, and very few, of the ways by 
which that stirring half of the world, which is neither 
very poor nor thoughtful, actually lives. Is it to be 
doubted that the fragment which titters to confess it 
doesn't know how the poor half does live, commonly 
knows even less about how this ingenious half is living 
and what it is living for ? — iV. Y. Sun. 



Deposits of tin, very promising in value, have been 
found on the eastern slope of Laguna Mountain, near 
San Diego, Cal. 
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ANOTHER UNITED STATES CRUISER AFLOAT. 

The first one of three 2,000 ton steel cruisers author- 
ized by Congress in 1889 was launched at Baltimore 
October 28, from the ways of the Columbian Iron 
Works and Dry Dock Company. She had been pre- 
viously known as No. 10, but was christened the De- 
troit, being classified as second rate, the law requiring 
such vessels to receive the names of cities, although 
the people of Baltimore had desired to have her named 
North Point, in honor of the battle fought there in 
1814. Of the other two vessels authorized by Congress 
at the same time, one is being built at the Columbian 
Iron Works and the other at Boston. The launch was 
witnessed by a great crowd, and was in every way a 
success. Among others present were : Commander 
Willard H. Brownson, who will command her when 
she goes into commission ; Commander Charles H. 
Davis, Chief Engineers George W. Roche and J. A. B. 
Smith, Assistant Engineers C. A. E. King and D. W. 
Redgraves, Naval Constructor Joseph J. Woodward, 
Mr. Powell, chief draughtsman of the Bureau of Con- 
struction, Navy Department, and Ensign William R. 
Shoemaker. 

The Detroit's keel was laid March 16, 1890, and her 
cost is to be $612,500, exclusive of armament. She is 
257 feet long on the load water line, has an extreme 
breadth of 37 feet, with a mean normal draught of 14J^ 
feet. Her engines are designed to give her a speed of 
18 knots. She is almost identical in displacement with 
the two Chilean cruisers recently built in Prance. Con- 
gress limited the cost of each of these three vessels to 
$700,000 for a guaranteed speed of 17 knots. An allow- 
ance of $100,000 will be made on each vessel should 18 
knots be made. The Detroit has what is termed an 
open gun deck, the poop and forecastle decks being 
connected by a 
bridge extending 
fore and aft. 
There is extended 
through the prin- 
cipal part of the 
vessel a center- 
line vertical bulk- 
head, which not 
only helps to sup- 
port the water- 
tight deck, but 
adds " backbone " 
to the vessel. 

Especially inter- 
esting is the cof- 
fer - dam protec- 
tion along the 
entire machinery 
space, which is to 
be filled with cel- 
lulose. Cellulose 
is manufactured 
from the fibers of 
cocoanut husks 
and has the pro- 
perty of absorb- 
ing eight times its 
weight of water. 
The French gov- 
ernment proved by tests that ships built with a lining 
of cellulose would be practically unsinkable. There 
will be 500 cubic feet of cellulose in the coffer dams in 
the Detroit. 



received the names of cities. We have now nine new 
vessels, ranging from 5,500 tons to 10,200 tons, named 
or hereafter to be named after States, representing all 
parts of the Union. 

In the next class or rate we have already named after 
cities the Atlanta and the Boston of 3,000 tons each, 
the Raleigh and the Cincinnati of 3,183 tons each, the 



less a day, always uses more rollers, always wastes 
more paper and ink. The superior performance of 
the qualified workman fairly justifies his higher 
wages. The damage that the machine receives from 
men who do not know how to handle it is great. 
Men who cannot keep their presses clean and who are 
viciously meddling with impression screws, bearers. 



Charleston of 3,730 tons, the Newark and San Fran- and rollers, are dear at any price. Upon the press 



Cisco of 4,083 tons each, the Philadelphia of 4,324 tons, 
the Baltimore of 4,400 tons, and the Chicago of 4,500 
tons. To these we now find added the Detroit and 
probably the Mobile of 2,000 tons each, while the third 
2,000 ton cruiser building at Boston will also have the 
name of a city. 

The theory of the new rating, not yet authorized by 
law, makes third rates include everything between 3,000 
and 1,000 tons. To such vessels of the new navy could 
be applied, as in the case of the three 1,703 ton gun- 
boats, Yorktown, Bennington, and Concord, the 
names of battles in our history. Examples of vessels 
in the old navy carrying the names of cities are the 
Lancaster, 3,250 tons; the Pensacola, 3,000 ; and the 
Hartford, 2,900. The Omaha, 2,400, will probably see 
no more active service. 

Turning to the smaller vessels of the navy, the ex- 
isting rules in regard to the President's discretion 
have produced names no two of which are of the same 
character, but all appropriate. Thus we have the Dol- 
phin and the Petrel, excellent names for the 1,500 and 
885 ton gunboats, each of which is the only one of 
its type. We have the Vesuvius, a good name for a 
pneumatic guncotton vessel, although hitherto it has 
not been a Vesuvius in eruption. The torpedo boat 
Cushing has been very aptly named from the gallant 
destroyer of the Albemarle, while doubtless torpedo 



man, more than any other workman, depends the 
credit of your office. Clean presswork hides a multi- 
tude of sins of composition. A good pressman can 
protract the life of your type one-half longer than the 
poor one. 



Curious Foundations. 

The Railway Review tells of a novel method of lay- 
ing foundations in swampy soil recently employed by 
an American engineer. The building to be supported 
was a low wooden one which it was proposed to use for 
the storage of machinery. Casks were set in holes in 
the ground along the line of posts and were filled to the 
depth of about one foot with iron turnings. The posts 
were placed in the casks, which were then filled with 
iron turnings compactly rammed in place. A solution 
of salt and water was slowly poured over the turnings, 
under the action of which they solidified into a hard 
mass. The heat of the oxidation of the iron was so 
great that the posts were charred. This also served 
to act as a preservative, and to that extent the iron 
turnings are probably superior to concrete under simi- 
lar conditions. 




THE NEW STEEL CRUISER DETROIT-2,000 TONS. 



Naming the Vessels of tlie New Navy. 

The present law requires ships of the first rate to be 
named after States and those of the second rate after 
cities, but there is an existing confusion both as to 
rating and naming which Congress, sooner or later, no 
doubt, will modify. We now have State sponsors for 
the three big battle ships of 10,200 tons each, the In- 
diana, Massachusetts, and Oregon ; for the armored 
cruiser of 6,648 tons building at Brooklyn we have 
Maine ; for the battle ship of 6,300 tons building at 
Norfolk we have Texas ; for the armored cruiser of 
8,150 tons we have New York. To these it is believed 
will be added California, as the name of the 5,500 ton 
protected cruiser now known as No. 6, under construc- 
tion at the Union Iron Works, San Francisco. It is 
thought that the name Pennsylvania may be given to 
the triple screw cruiser. No. 12, of 7,400 tons, now 
building at Philadelphia. She is already nicknamed 
Pirate, but the statutes do not allow her to carry that 
as her permanent appellation, and with her rating she 
must have the name of some State. Her sister ship, 
No. 13, would, of course, follow the same rule, or other- 
wise she might be styled the Corsair. The new rules 
are expected to make all vessels displacing 5,000 tons 
or more first rates. On this point the Senate and the 
House agreed in the last Congress ; and, furthermore, 
they agreed that all between 5,000 and 3,000 tons should 
be second rates. They differed on the method of nam- 
ing, and the modification of the statute as a whole 
was postponed. But it is clear why the 5,500 ton 
cruiser will take the name of a State, and why, on the 
other hand, the Chicago of 4,500 tons, the Baltimore 
of 4,400 tons, and the Monterey of 4,048 tons, have 



boat No. 2, now building at Dubuque, will be as fitly 
christened. For the Naval Academy practice vessel 
the name Bancroft has been suggested, and very ap- 
propriately, in view of the great work done by Secre- 
tary George Bancroft toward founding the Naval 
Academy. Finally, names are yet to be selected for 
the two 1,000 ton gunboats building at Bath. 



Precautions against Fire and Rats. 

In a communication to the New York Evening Post, 
Mr. A. W. Page makes the following excellent sugges- 
tions : One could 
not contrive a 
more perfect sjis- 
tem of arranging 
a quantity of lum- 
ber to have it 
burn quickly than 
by using it to con- 
struct a modern 
house. The open 
spaces in the out- 
side walls between 
the boarding and 
plastering, and in 
the partitions and 
between the floor 
timbers, form a 
perfect network 
of flues. If a fire 
starts in the low- 
est part of the 
house, those flues, 
with the shavings 
and chips usually 
left there, carry 
the fire to the at- 
tic and roof in- 
stantly ; or if it 
starts above, the 
coals and frag- 
those flues, thus 



Printers' Profits. 

Mr. Theodore L. De Vinne, in an address to the 
National Editorial Association, made the following 
remarks : 

. . . The cost of presses is a serious expense, but 
if they can be kept fairly employed there need be no 
loss. As a rule, presswork is the profitable branch of 
the business. It is the composition room that is the 
great sinkhole. It is in types and wages of composi- 
tors that the profits of the house are lost. 

. . . When an office is small and can afford to 
buy but one or two presses, they should be of the 
best. A printing machine which can print a news- 
paper only and which cannot print a book form ; 
that will print a poster and will not register for 
colors ; that will print an ordinary pamphlet and 
that has not strength enough nor inking rollers 
enough to print wood-cuts — that machine is an ex- 
pensive press, even if it does cost $1,000 or $2,000 less 
than a perfect machine. I know from experience that 
it takes a long time to earn $1,000 on one machine, 
but I know also that one can lose the chance of earn- 
ing that $1,000 in delays and bad work in attempts to 
get on with a poor machine. A machine that can do 
any kind of work from a poster to a wood cut is always 
a cheap machine. 

Good machines call for good men. It is a mistake 
to allow a machine which costs thousands of dollars to 
be managed by an incompetent pressman. The in- 
competent man always does from three to ten tokens 



ments of fire fall down through 
spreading the fire very rapidly. 

The suggestions that I have to offer as an improve- 
ment are, let the lining floors in each story extend to 
the outside boardings, and lay one course of brick in 
mortar on the floor between the studding ; refuse or 
broken brick or small stones will answer ; fill in inside 
the partitions in the same way if necessary, not forget- 
ting to stop at all openings around steam and other 
pipes and every other place where a mouse would be 
liable to go or gnaw through. A little care and eight 
to twelve dollars will cover the cost in an ordinary 
house. At greater expense more might be done as a 
protection against fire. If the house is plastered before 
the finish is put on, it is a good plan to plaster down 
to the lining floor on the outside walls, and, in fact, all 
of the walls, instead of plastering to grounds six or 
seven inches from the floor. 

♦ i n* 
A Medal Worth Having. 

The gold medal which was presented to Professor 
Virchow, of Berlin, on the occasion of his seventieth 
birthday, recently, weighed nearly six pounds, and 
represented a value of about 850^. in pure gold. Mme. 
Virchow received a silver, and each of the Professor's 
children a bronze replica of the medal. The obverse 
shows the bust of the Professor, with the legend : 
" RVDOLPHVS VIRCHOW. POMMERANVS CIVIS BERO- 
LINENSIS : AETAT LXX." On the reverse is an allegori- 
cal group representing the genius of investigation, 
winged, and carrying a flaming torch in the left hand, 
while with the right he lifts the veil of Isis. At the 
foot of fhe Isis column is a table with the representa- 
tion of the Berlin Pathological Institute. In the back- 
ground Science, on her lap an open volume, is seen 
contemplating a skull, while around her are other 
pathological emblems. The inscription on this sida is 
" Omnis cellula a cellula." 
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EECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Car Coupling. — Henry W. Hose, 

Gamma, Mo. This device is automatic in coupling, 
and does not require the brakeman to step between the 
cars in coupling or uncoupling, while it is designed to 
be very simple and durable in construction. Spring- 
pressed plates are mounted to slide opposite each other 
in the drawhead, and a coupling link having an arrow- 
shaped heud on each end is adapted to pass be- 
tween the plates to press them apart and finally engage 
with the back of the head the inner ends of the plates, 
which are pressed toward each other by the springs. 

Car Coupling. — Patrick Lee, Boise 

City, Idaho. This device is adapted for use with cars 
of the same or different heights, and is arranged for 
coupling from either side or the top of the cars, with- 
out the need of the trainmen going between the cars. 
The invention consists of a link pivoted at one end in 
the drawhead and a pin fitted to slide in the drawhead 
and adapted to be pressed on by the opposite draw- 
head of the car to be coupled, the pin being adapted to 
engage the link to swing it into position- to couple the 
other drawhead. The construction is simple and dur- 
able, and a car provided with the improvement may be 
readily coupled with one having the ordinary link and 
pin coupling. 

Engineering. 

Link Motion. — John Lunz, Claflin, 

Kansas. This invention relates to valve gear mechanism 
for engines, providing a valve motion designed to re- 
lieve the reverse rod from all strain while the engine is 
at work, and throw the entire motion direct on the 
valve pin. The outer ends of the eccentric rods have 
hooked members, which are pivotally joined to the 
upper and lower end of a slotted reversing frame, the 
alots being of greater width at their ends but contract- 
ed at the middle to a width just enough to accommodate 
the valve pin. The motion is direct through the re- 
spective rods on the valve pin, and the plates of the 
reversing frame have a free movement without f rictional 
contact with the valve pin. 



Mechanical Appliances. 

Axle Rolling Machine.— James S. 

Patten, Baltimore, Md. This invention provides a 
machine of simple construction designed to roll both 
the spindle or arm and the body portion of the axle 
section. Within a suitable framing is a pair of main 
rolls having around their circumference grooves or 
cavities adapted to form the body of the axle, while 
end rolls with grooves or cavities are adapted to form 
the axle spindle, the grooves being formed to open out 
at the end of the end rolls. The number of rolls may 
be increased at will and the form of the cavities varied 
to roll any desired form of Spindle or axle body, while 
a simple, easily operated and effective feed for the 
axles is provided. 

Yarn Nippers. — Louis Wimmer, 

Ehzabethport, N. J. This invention relates to the 
nippers or nipper heads of yarn or twine spinning ma- 
chines, and consists in a nipper die provided with a 
movable wear block having several wear faces that 
may be successively brought into the path of the sliver 
to receive wear as the preceding one becomes worn. 
With this construction, when one surface will no 
longer exert the proper tension on the sliver, the wear 
block is merely given a slight turn to bring the next 
succeeding wear surface in line with the passage 
through the head. 

Spinning Machine Yarn Nipper.— 

This is another invention of the same inventor for a 
device from which knots or obstructions of the fiber 
may be easily removed without dismembering the 
parts, and which will produce tightly twisted, smoothly 
finished yarns or twines, of any desired size or gauge, 
with economy of time and labor. The bed die of the 
nipper has a groove or channel receiving the yarn and 
provided with a medial cavity and a transverse open- 
ing, while a yielding die has a convexedface, between 
which and the concavity of the bed die the sliver passes 
at the transverse opening while being twisted. 

Millstone Dressing Machine. — 

George A. Smith, Cohoke, Va. This machine is 
designed to quickly cut furrows and facing on stones, 
and consists in a main frame carrying a socket secured 
to the drive spindle to turn a stem or spindle carrying 
a drive gear, while a circumferentially and radially 
movable cutter frame is arranged to carry a vertically 
reciprocating cutter or chisel, there being a jointed con- 
nection between the cutter frame and the main frame, 
and belt and gear connections between the cutter- 
operating devices and the gear on the socket spindle. 
The cutter-carrying frame is automatically fed radially 
toward the eye of the stone when the machine is used 
for cutting furrows. 



ore passed through it, whether fine or course, the sample 
being cut down to the size desired. 



Agricultural. 

Hay Rake.— John H. Soehren, Everly, 

Iowa. This is a simple and effective implement 
whereby the hay may be placed in a windrow at the 
right or left of the implement, or may be carried straight 
ahead. When it is desired to dump the hay, or free the 
rake head from engagement with it, this is accomplished 
by means of a lever within easy reach of the driver, 
whereby the teeth may be elevated from the ground, 
the hay being left in such position as greatly to facili- 
tate the work of the loader following the rake. 



mining, Etc. 

Ore Concentrator. — Edward W. 

Clark, Butte City, Montana. In a suitable framework 
a central vertical drive shaft carries two circular tables, 
one above the other, the tables having concentric steps 
thereon, while a series of water pipes is arranged to 
deliver upon them. The ground ore or pulp is delivered 
centrally on the upper table, and as it is washed the 
heavier portion is left on each step. As the table re- 
volves, the concentrates are rewashed, until removed 
by outward pointing jets and a scraper, the tailings 
being washed on the lower tabie. 

Ore Sampling Device. — Robert C. 

Hawley, Pueblo, Col. This invention consists of a 
hopper, and dividing wings arranged under it to divide 
the ore passing down into halves. The hoppers also 
may be arranged one above the other, and dividing 
oscillating wings arranged alternately with the hoppers, 
so that the wing below a certain hopper divides the ore 
from that hopper into halves, of which ont-half is 
guided by the wing into the hopper next below. The 
construction is simple and durable, and the device is 
designed to give an accurate sample of any quantity of 



Miscellaneous. 

Refrigerator and Gas Generator. 

—Harry B. Cornish, Hampton, Iowa. This is a com- 
bination apparatus for the cooling of refrigerators, cars, 
and cold storage compartments, and which may also be 
employed to furnish gas to a burner or gasometer for 
lighting purposes. The refrigeration is effected by the 
use of gasoline or other volatile fluid, in conjunction 
with compressed air and an atomizer, the gas generated 
by the air and fluid forced through the atomizer being 
sprayed into coils of pipe in the compartment to be 
cooled, and all the fluid not generated into gas finding 
its way back to the fluid receptacle. 

Diving Suit. — Joseph L. Boucher, 

Emery H. Brault, and Romuald Filteau, West Superior, 
Wis. This invention provides an armor to be worn 
under a rubber suit, to give greater air space and pre- 
vent the pressure of the water from interfering with 
the comfort and use of the limbs and body, thus en- 
abling the diver to work at a greatly increased depth. 
The armor has its body portion made in two hinged 
halves working about a vertical axis, and has longi- 
tudinal articulated limb braces to which are attached 
circular rings or ribs, the body section having an ad- 
justable slide for increasing or diminishing the size of 
the arm holes, while the crotch and the body section 
have an articulated connection with a vertical adjust- 
ment. 

Bottle Washing Machine. — Otto 

Eick, Philadelphia, Pa. This is a simple and durable 
machine adapted to simultaneously wash a large num- 
ber of bottles, which are not handled by the operator. 
Connected with the water supply are revoluble pipes, 
each having a cleaning device at its discharge end, the 
nozzles passing through a sliding frame on top of which 
is held a crate supporting the bottles bo that the nozzles 
pass into them. Each set of bottles may be subjected 
to one or several scrapings by the movement of the 
frame. 

Cigar Bunching Machine.— Thomas 

and Lee B. Hancock, Richmond, Va. This machine is 
designed to quickly and evenly wrap the binder around 
the tobacco fillings, the binder being wrapped as 
smoothly at the point as at the butt end of the bunch. 
The rolling apron is constructed, in connection with 
traveler slides, to act as formers, so that after the 
binder has been placed upon the fillings the cigar body 
will have its proper shape ready for the outside wrap- 
per. The machine is designed to be made at a small 
cost and easily operated. 

Check Book.— George L. Winn, Jersey 

City, N. J. In this book the checks are printed con- 
secutively on the same side of a single sheet, which is 
so folded that only a portion of the checks or the entire 
number may be rendered quickly visible, the checks 
being removed singly or connected in sheet form. The 
stubs are also contiuously connected, and having a con- 
tinuous column for records, thus dispensing with the 
carrying over of balances from page to page, and en- 
abling one to readily detect and rectify mistakes. 

Mail Wagon.— Robert R. Richardson, 

Portland, Oregon. The body of this wagon has a fixed 
vertical flange extending around its sides and front, 
and a revoluble turret is mounted on the body within 
the flange and provided with a series of compartments. 
The turret is held in fixed position by a ratchet mechan- 
ism, and may be revolved by means of a lever. It has 
compartments having openings through the outer walls, 
and other, compartments with pigeon holes and swing- 
ing doors, adapted respectively for newspapers and 
letters, the wagon being designed for carrying assorted 
mail or distributing light articles, and so constructed 
that the various compartments may readily be brought 
within easy reach. 

Sash Fastener. — Joseph De Mars, 

Albuquerque, New Mexico. This is a device for lock- 
ing both the upper and lower sashes, and consists of a 
casing supporting two bolts arranged at right angles to 
each other, there being independent springs for operat- 
ing the bolts in one direction, one of the bolts being 
movable longitudinally, and the other longitudinally 
and rotarily, while it has a crank-like arm to engage the 
bearing of the first bolt. The construction is such 
that the lower sash may be locked closed or at any 
desired height, and the lower sash may be locked to the 
upper sash, so that the two sashes may be held in any 
suitable position or entirely closed. 

Cooking Apparatus. — Paul L. Der- 

migny, New York City. This is a foldable apparatus 
designed for tourists, etc., and forming also a conven- 
ient storage receptacle for articles previous to cooking. 
It has a base forming a fuel receptacle, and to which 
is hinged legs supporting two concave dishes held to- 
gether at their edges and forming a shallow air tight 
vessel, the upper dish being adapted for use as a plate 
or saucer. Suitable keepers are provided for retaining 
a knife and fork, and a separate dish is provided for 
alcohol to be used in cooking if desired. 

Scissors.— William H. Sample, Albany, 

N. Y. .In thege scissors a swinging latch is pivoted to 
one blade and provided with a notch in one side edge to 
receive a portion of the'pivot, which is reduced adjacent 
to its head. The latch forms a permanent attachment 
of the scissors, and the invention is an improvement on 
that class of scissors in which the pivot has a notch 
engaged by a latch to hold the two blades together. 



Buckle Fastener. — Frederick A. 

Blackburn, Bisbee, Arizona Ter. This fastener is com- 
posed of two independent metal parts or slides, one 
part having a flat, band-like loop, with a projecting 
flat tongue having a pin on its face, while the other 
part has an upper or outer flat base piece forming an 
intermediate band-like loop provided with a pin 
beneath, small holes being punched in the strap for the 
pins. By this means the buckle may be fastened to a 
strap without sewing or riveting, the fastening being 
very durable. 

Gate Worker.— Silas Portis, Monro- 
via, Ind. This invention provides an apparatus for 
opening and closing a gate in a carriage way, as the 
wagon approaches and leaves the gateway, doing away 
with the necessity of a gate tender. The gate is con- 
nected by rods and chains with a lever pivoted on a 
post at the side of the roadway, a few yards distant, 
and this lever is connected with a crank in the path of 
the vehicle wheel, by means of which, as a vehicle ap- 
proaches, the lever is operated to swing the gate open, 
a similar crank and lever connection operating to close 
the gate when the vehicle passes beyond it. 

Wind Toy.— Johann R. Zuberbuhler, 
Greenville. S. C This device contemplates the mount- 
ing of sail boats or similar bodies on arms pivoted at a 
common center, there being also retarders u| on the 
arms. The whole forms a toy to be carried in the hand 
to afford amusement to children, or to be arranged for 
support as an ornament in a garden or lawn, where it 
may be employed to keep birds away from small fruit 
and seed beds, etc. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion * about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appear in the following week's issue. 
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HINTS TO CORRESPONDENTS. 

Names and A ddress must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(3682) C. P. M. writes: 1. In query 
(3494) page 251, you say that if a rifle ball be fired per- 
pendicularly into the air, it will have a greatly lessened 
penetration on its return, while philosophies say the 
velocity is the same both ways. Then why would it 
not have the same penetration downward? A. We 
think what the " philosophies " say must be modified 
by the further statement that, to secure such results, 
the ball must be fired in a perfect vacuum. The air 
resistance certainly diminishes the height to which the 
ball rises, and retards its descent, so that its penetration 
must necessarily be greatly diminished by its excursion 
in the air. S. Could the motor described in Supple- 
ment, No. 641, be run with gravity batteries such as 
are used in depots? A. Gravity batteries are not 
adapted for running motors of the size given. 

(3683) A. S. Q. says : Suppose a man 
to fall overboard from a vessel in midocean, water 
very deep; will he go to the bottom, or after having 
reaehed>a certain depth, will the water be too dense to 
allow of his sinking further? A. There is every reason 
to believe that any i>ody that will sink at all will sink 
to the bottom. The known fact that fishes live at the, 
bottom p* the deep seas, that water is but very slightly 
compressible, and that organic bodies are also equally 
or more 'compressible than water, sustains this view. 
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A substantiating fact is known that a wooden whale- 
boat has been carried down so d ep in the ocean by a har- 
pooned whale that when the whale rose to the surface and 
was captured, the boat had to be hauled up by the line, 
and was found to be so thoroughly water- logged and 
compressed by its few minutes' dive that the wood had 
become heavier than water. Fishes having live elastic 
tissue are compressed to the same extent, but recover 
in rising by their own exertion. It has also been stated 
that whales that have received a death shot and dived 
have not come to the surface, although watched for 
during several days. 

(3684) L. N. writes for an effective ex- 
terminator for fleas, etc., on domestic animals, and for 
bed bugs and all other pests of the kind. A. A little 
of the essence of pennyroyal sprinkled about is said to 
be effectual in drivingaway fleas; Persian insect powder 
is also used for the same purpose, and we doubt if any- 
thing is more efficient than fresh Persian powder of 
good quality for the destruction of bed bugs and other 
pests of a similar character. Buhach or pyrethrum (see 
Supplement, Nos. 247 acd 299) is highly recommended. 

(3685) F. M. S. asks : How many times 
willl have to carbonize my plater and rods, as de- 
scribed in " Experimental Science," for carbons to use 
in batteries? A. They will answer very well without 
recarbonization; but two or three repetitions of the 
process will improve them. 

(3686) W. G. R-We favor the Staten 
Island stone, which is a fine grained trap rock. It 
takes a flne finish. 

(3687) W. H. L. asks : 1. Will a dental 
lamp of one-half candle power, requiring from 3 to 4 
volts and 1'20 amperes, work successfully from a 
medical battery composed of two bichromate cells and 
an induction coil? And whether it should be attached 
to the primary or secondary wires? A. Two bichro- 
mate cells should easily run a one-half candle lamp. 
The lamp should be run directly from the batteries, the 
induction coil being disconnected. 2. What is the E. 
M. F. and amperage of the Roberts storage battery? 
A. The E. M. F. of all storage batteries with which we 
are acquainted is about two volts. As we do not know 
the constants of the batteryreferred to, we cannot state 
the amperage. 3. What is the principle of the governor 
of the speed in motor of Edison's phonograph? A. The 
governor of the Edison motor used in the phonograph 
is a centrifugal governor, which operates by shunting 
the current through resistance. 4. Can a rheostat of 
16 candie power lamps be used successfully with cur- 
rent supplied by an Edison 120 volt incandescent 
circuit, to do electro-plating? If so, how must the 
lamps be arranged for silver, gold, copper and nickel 
plating ? A. You may pnt a lamp in series with your 
bath. This will give you in the neighborhood of one- 
half ampere of current. The voltage of the bath ter- 
minals will depend on its resistance. For more current 
put more lamps in parallel, and carry one lead joint to 
one terminal of the bath, and a single lead from the other 
terminal to the other main wire. 5. What is the best 
kind of watch demagnetizer to use with my rheostat? 
What is the principle of it? And how could I make it? 
I have a commutator or alternator which is turned by a 
crank. A. A good way to demagnetize a watch is to 
attach it to a twisted string and twirl it in front of an 
electro-magnet, at the same time withdrawing it from 
the magnet as it rapidly revolves. See query 3275. 

(3688) H. R. B. asks : What is the com- 
position used in making rollers for printing presses? 
I have some pieces of copper tubing of the proper size 
and wish to make some rollers. How shall I proceed? 
How long should they be left in the moulds? How 
shall I get them out? A. Printers' rollers are made by 
soaking good white glue until it swells to a jelly, drain 
off all excess of water and mix with an equal portion of 
glycerine, heat with care so as not to scorch and 
evaporate the water until the proper consistency is ob- 
tained for the required work; which must be done by 
taking out a small portion, say a tablespoonful, and 
pour into the bottom of a small tin pan and set the pan 
in cold water to cool it to the proper temperature. This 
may require several trials. When the mase becomes of 
the right temper, pour into the mould, which should be 
very smooth inside and greased; with the spindle set 
exactly in the center. Let the mould stand for a day to 
get, thoroughly cold and set, when the roll can be 
slowly pulled or pushed out by the gudgeon. 

(3689) Mrs. Dr. B. asks how to remove 
iron rust from linen. A. If the ground be white, 
oxalic acid, employed in the form of a concentrated 
aqueous solution, will effectually remove fresh iron 
stains. 

(3690) H. L. N. writes : The singeing of 
hair is at present greatly agitated by the professional 
tonsortal artist, claiming that through this process the 
hair will become more vigorous and prevent its falling 
out. This naturally would be a great benefit for 
persons with exceedingly thin hair, and especially for 
those who possess the misfortune of getting bald. 
Please inform me of your opinion on this subject. A. 
The remedy appears, to be worse than the disease. 

(3691) F. M. asks what the influence of 

a powerful current of electricity would be on the felt- 
ing of furs? A. As fur is a non-conductor, we think a 
powerful current would have no effect on it. Possibly 
static electricity might be of some service. An experi- 
ment would determine this. 

(3692) J. L. L. asks : Is there any 
cement that will fasten stereotype plates to wood 
bases ? I have pome plates difficult to nail, as the cut 
takes all the space. A. We cannot recommend any 
cement for the purpose. There are cements that would 
answer for a short time; but the wood is apt to swell 
and shrink under use, and this, together with the heavy 
pressure of the press, would be likely to loosenthe plate 
and do injury to the type forme. 

(3693) B. T. writes : I found mica float 

on the surface of the ground scattered for some distance 
in detached chunks, 10 by 14 inches in width and from 
4 to 10 inch in thickness. The float is not transparent, 
but cloudy, etc. Does the mica lie in veins or deposits 
like other minerals? Please state what formation is 
mica found in, .How would a person go about to die- 



cover where the float came from? A. No general rule 
can be given for prospecting for mica. The mineral 
mica is found in very irregular veins of what is often a 
coarse granite rock. It occurs in the primitive rocks, 
such as gneiss and granite. Only general Rules for pros- 
pecting can be given. In the Mineral Resources of the 
United States for 1887, published by the Department of 
the Interior, Washington, D. C, you will find an in- 
teresting and practical article on the subject of mica. 
We recommend also Anderson's " Prospector's Manu- 
al." $1.50 by mail. 

(3694) C. H. M. says : 1. When matter of 

different specific gravity, but free to move independ- 
ently in the same mass, is rapidly rotated, what will be 
relative position taken up by the heavier and lighter 
parts ? Example : Suppose a hollow sphere, partially 
filled with oil and water in about equal parts, to be ra- 
pidly rotated on an axis, will the oil hug the equator 
and the water be in a ring inside of the oil, or the re- 
verse ? Or, what is somewhat equivalent, suppose the 
earth's rotary motion to be accelerated until all the 
water on the globe should be thrown out in a ring a 
thousand miles from the equator, would the earth's at- 
mosphere be outside or inside of the water ring ? A. 
Centrifugal force acts inversely as gravity. The heavi- 
est element goes to the outer side in a centrifugal appa- 
ratus. The condition and disposition of the material of 
the earth would not come under this condition, because 
gravity must be the greater force, or the material would 
not hold together, but would fly off into space. Hence 
the heaviest or densest material would still gravitate to 
the center. 2. What is the explanation of a substance 
rubbed against itself producing more friction than if 
rubbed with equal force against a dissimilar substance ? 
For illustration, two pieces of iron, or of wood, of the 
same kind, nibbed against each other with a force equal 
to a;, will encounter more friction than if a section of 
the iron is rubbed with the x force against a piece of the 
wood. Is there a standard of equivalency established 
in respect to friction of different substances, bearing 
against each other in motion ? A. In regard to friction 
of soft or hard substances, so much depends upon lu- 
bricants and the smooth and jeven surfaces that a?e 
moving over each o',her that no general explanation or 
theory will suit each case. Otherwise, the fact is ap- 
parent that soft substances moving upon each other 
with pressure do not adjust their snrfaces of contact to 
a perfect plane, and are frictionally retarded according 
to its minute inequalities; whereas, with surfaces of un- 
equal hardness, the tendency of the hardest surface is 
to assume a perfectly true surface by wear which is 
found to have the least friction. 3. What is the pitch 
of ordinary heavy rumbling thunder ? How long would 
a closed organ pipe have to be to produce sound of the 
pitch of heavy thunder ? A. The pitch of ordinary 
rolling thunder varies considerably,ranging through the 
median notes of the base clef, and would require a pipe 
from 8 to 12 feet long. 4. As forces act most readily in 
the direction of least resistance, does a sound (on ac- 
count of the atmosphere diminishing in density as we 
go upward) act more effectively upward than horizon- 
tally ? A. Sound vibrates more intensely upward than 
along the surface of the earth. This has been noticed 
by aeronauts, who hear ordinary sounds from the earth 
at great heights. 

(3695) H. E. F. says : 1. A Corliss engine 
has just been erected which has a shaft fifteen inches 
in diameter and eighteen feet in length between bear- 
ings. The shaft and wheel weigh ninety-six tons, the 
former deflects J-g of an inch in the middle from exces- 
sive weight. With the wheel in motion will this condi- 
tion change and the shaft resume a straight line ? A. 
The shaft will not assume a straight line, nor approach 
near to it, unless the speed is so great that a half revo- 
lution is equal in time to the natural vibration of the 
shaft. As the speed of such engines is far below the 
requirement for synchronal action with the shaft vibra- 
tion, you will not be able to discover an appreciable 
amount of relief from the spring of the shaft by its ve- 
locity. The shaft is too small. Would like to have more 
details of the engine. 2. I am running a compound 
condensing engine which requires four hundred gallons 
of water per minute. Could that water be passed 
through a motor or small wheel as it flows into the 
vacuum and produce a small amount of power ? The 
source of supply is on a level with condenser. Vacuum 
27-28 inches. A. A small motor could be run In the 
condenser water pipe, but it would be of doubtful 
utility. 3. We could utilize all of the exhaust eteam 
from the engine above referred to in heating water for 
dyeing purposes. Under these conditions would it pay 
to run compound non-condensing ? Or would it be 
better economy to use a surface condenser ? Water 
from jet condenser not available for this purpose on ac- 
count of oil. A. There would be just as much objec- 
tion to the use of the exhaust for heating the dye tubs 
as there is to the use of the injection water. You would 
still have all of the oil in the tuba. 4. At eighty pounds 
pressure what should be the number of pounds of steam 
un weight) consumed in heating sixty cubic feet of 
water from 50° to 212° Fah. ? Also from 150° to 212°? 
A. It will require 523 pounds of steam to heat the water 
as stated from 50° to 212° and 207 pounds of steam to 
heat the amount from 150° to 212°. 

(3696) S. R. T. says : Suppose a lead 
pipe 2 inches in diameter, laid from a spring, descends 
19 feet into a ravine, then up 32 feet to the top of a 
ridge,thence down 70 feet to the base of abuilding three 
Btories high. Can this pipe be made to siphon the 
water and raise it to the top of the building, 32 feet 
high ? If so, what is the best way to fill the siphon. By 
a pump at the spring or an air pump at the house"? 
What is the limit of useful employment of siphons 
this way? What is a good practical work on this class 
of subjects, and do you furnish it, and the price ? I 
should have mentioned that the pipe will be a half mile 
long. A. The pipe can be made to siphon the water to 
the house, and should flow about 18 gallons per minute 
at top of house, if free from air. Place the air pump at 
the house for convenience. See Scientific) American 
Supplement, No. 793, on siphons. The principle of 
siphonage is perfectly practicable wherever desirable 
within the limit of atmospheric pressure as applicable 
to pump suction, Bay 25 feet lift, and any height required 
in bo invert siphon. In this way the siphon has been 



largely used in the United States for water supply. 
There are no books on this subject. 

(3697) Gr. D. says : In running an inch 

pipe about 500 feet from a well upon a hill to supply a 
house and barn with water, to reach house under about 
30 feet water pressure, and to be used for culinary and 
all house purposes, which kind of pipe is best— lead, or- 
dinary wrought iron gas pipe, or the latter galvanized 
or tarred ? Is the tar coating of the pipe durable? It 
would seem to avoid the rust of iron pipe, and the pos- 
sible deleterious effectsof the zinc salts from galvanized 
iron. Would the brass of ordinary globe valves cause 
salts to be formed, either from the brass or from other 
metals in contact with it, that would be injurious to 
health ? A. Lead and galvanized iron pipe are the best 
for conveying water for household purposes. Both are 
perfectly safe if the water is kept running, or the 
contents of the pipe entirely drawn off after standing 
in the pipe overnight. The tarred pipe flavors the 
water for some time and the tar is not durable upon the 
inside of the pipe. Brass valves do not affect the water 
to any perceptible extent. The most approved manage- 
ment for a house and barn supply is to keep a small 
stream constantly running into a watering trough at 
the barn, with an overflow to an underground drain. 

(3698) M. O. R. says : I am building 
nearly two miles of fence. Oak pickets J>£X2 inches 4. 
feet long, woven in five pairs of wire, Washburn & 
Moen galvanizing process, in which the zinc is fairly 
soaked through the iron. Having some doubts as to 
durability of the oak pickets, I wish to apply some pre- 
servative which will not injure the wire, but preserve 
the wood. Would the Bordeaux mixture (sulphate of 
copper in a whitewash of lime) do ? Is the copper salt 
injurious, or the lime, or both ? Will you suggest 
something superior ? A. There is no objection to the 
Bordeaux wash. Another way is to use 2 pounds sul- 
phate of zinc and 1 pound salt to 30 pounds dry lime, 
and color if desired with yellow ocher, or any cheap 
mineral paint. To give the above a strong body a half 
pound of glue may be added, dissolved separately. 
You may also add a little glue to the Bordeaux mixture 
to advantage. If appearance is no object, coal tar is 
the best preservative. The whitewashes are not in- 
jurious to wood or wire. 

(3699) M. C. S. asks : Will it be safe for 
one who has not had any experience to undertake to 
make a boiler to run a 2 horse power high pressure en- 
gine ? What will be the easiest and safest type of a 
boiler to make ? Have you issued any paper, explain- 
ing how to construct a small furnace that will be suffi- 
cient to melt iron ? A. Many amateurs make small 
boilers and very good ones, but they require some shop 
privileges. If there is a good pipe fitter in your city, you 
may with his help make a safe and good boiler for any 
pressure up lOOpounds or more. You will find illustra- 
tions to scale and description of pipe boilers of one to 
three horse power in Scientific American Suppi>e- 
ment,No. 702 ; you will find a portable furnace for melt- 
ing 100 to 140 pounds of metal in Scientific American 
Supplement, No. 180 ; and for a regular cupola con- 
sult West's "Foundry Practice," $2.50 mailed. 

(3700) E. S. asks : What acid or solu- 
tion can I use to rot or destroy stumps in ground after 
trees are cut down, mostly oak? How long will it take 
to rot them? A. There is no quick way of rotting 
stumps. The cheapest way to get rid of them, if you 
have no suitable means of pulling, is to bore a 1J4 inch 
auger hole down the center of the Etump about 18 
inches deep, and put in \% ounces of saltpeter, fill the 
hole with water and plug it tight. In the spring take 
out the plug, pour into the hole a half pint of crude pe- 
troleum oil, and set it on fire. The stump will burn and 
and smoulder to the ends of the roots, leaving nothing 
but ashes. 

(3701) H. W. W. says : How can the 
phylloxera be destroyed ? A. Numberless remedies 
have been suggested and tried — sulphur, carbon bisul- 
phide, coal tar, lime, soap, caustic soda and many 
others. The following are among the best receipts: 
See the Scientific American Supplement, Nos. 167, 
205, 464, 471, 418. 1. Try sulpho-carbonate of potassium 
and sand. 2. London purple, a by-product in the manu- 
facture of rosaniline, mixed with water. 3. Forty-five 
pounds sodium phosphate, 15 pounds ammonium phos- 
phate, 60 pounds ammonium chloride, 45 pounds po- 
tassium sulphate, 75 pounds of soda, 2,800 pounds iron 
sulphate, 90 pounds flowers of sulphur. Mix with the 
soil. 4. Mix 45 parts nitrobenzol, 75 parts sulphanc 
acid, 1,400 parts water. To kill the eggs, make a paste 
of 4 ounces benzol, 8 pounds lime, and 360 pounds of 
earth. 

(3702) R. J. F. — Window polishing 
paste is made of 99 parts prepared chalk and five parts 
each of white bole and Armenian bole, rubbed to- 
gether into a smooth paste with 50 parts water and 25 
parts alcohol. The paste is to bejrubbed on the window, 
allowed to dry, and then rubbed off with cloths. 

(3703) H. T. R. asks how to lag pulleys 
with paper. A. Scratch the face of the pulley with a 
rough file thoroughly, so that there are no bright or 
smooth places. Then swab the surface with a solution 
of nitric acid, 1 part ; water, 4 parts ; for fifteen minutes ; 
then wash with boiling hot water. Having prepared a 
pot of the best tough glue that you can get, stir into the 
glue a half ounce of a strong solution tannic acid, oak 
bark, or gall nuts, as convenient to obtain, to a quart of 
thick glue, stir quickly while hot and apply to the 
paper or pulley as convenient, and draw the paper as 
tightly as possible to the pulley, overlapping as many 
folds as may be required. By a little management and 
moistening of the paper, it will bind very hard on the 
pulley when dry, and will not come off or get loose until 
it is worn out. Use strong hardware wrapping paper. 

(3704) L. K. asks : What is the best 
way to prepare the canvas covering on a canoe to be 
used along the Florida coast ? A. Fora canvas canoe, 
rubber cement or varnish is the safest and easiest to ap- 
ply. Use the kind obtained through the rubber trade and 
thin it with naphtha. After a painted coat of the thin 
rubber has dried, the thick paste rubber maybe ap- 
plied all overthe outside with a spatula, and if carefully 

!done will make a smooth waterproof boat. Paraffin 
wax melted in with a hot iron ie excellent. 



(3705) G. E>. asks how to make a thick 

rubber cement. A. Rubber cement is made by dissolv- 
ing masticated rubber in benzole or solvent naphtha. 
We refer you to ** Rubber Hand Stamps and the Ma- 
nipulation of Rubber.' 1 $1-00 by mail. 



TO INVENTOES. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at fe«me and abroad, enable us to understand the 
"laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere, a 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at homeor 
abroad, are invited to write to this office, for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New fork. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

November 24, 1891, 

AND EACH BE1KING THAT DATE. 

L8ee note at end of list about copies of these patents.] 



Agricultural machine, J. E. Reed 

Armature core for dynamo-electric machines, E. 
Thomson 

Assay furnace, Ri cketts & B ush 

Axle, W. II Curtis 

Axle, H. C. Sbultz 

Axle lubricator, vehicle, J. L. House 

Axle, wagon, S. E. Oviatt 

Baling press, C. E. Whitman 

Baling press, A. Wickey 

Banjo, H. C. Middlebrooke 463.962, 

Barber's indicator, C. Van Dusen 

Basket, C. E. Gates 

Baskets, apparatus for making, B. F. Bobbitt 

Batteries, separator for the plates of secondary, 
C. F. Waldron 

Bearing, ball, H. Howard 463,8)3. 

Bearing box adjuster, automatic, H. L. Hopkins.. 

Bearing, colter and* wheel, H. R. Howe 

Bed bottom, woven wire, W. B. Noyes 

Bed, banging, W. M. Buell 

Bed, wardrobe or folding, F. B. Williams 

Bedstead, invalid, W. Coughlin 

Beehive, P. H. Ackley 

Belt fastener, Hance & Redick 

Belt guide and tightener, P. W. Minor 

Bicycle, J. H. Mathews 

Bicycle, H. B. Murdock 

Board. See Shooting board. 

Boiler. See Steam boiler. 

Boiler furnace. S. Eggenberger 

Bolster standard, J. T. Livingston 

Boot or shoe, machine for trimming the edge of 
the upper at the toe of a, G. W. Day 

Boots or shoes, crimping machine for, W. E. 
Frost 

Boots or shoes, manufacture of, G. W. Day 

Bottle cleaner, F. E. Howland 

Box making machine, J. F. Gilliland 

Boxes or similar articles, machine for making 
plaited, M. Vierengel 

Brake. See Car brake. 

Brakes, automatic adjuster for, E. D. Eames 

Bridge gate, H. F. Barndt 

Bridle, O. Von Briesen 

Buckle, harness, W. R. Bruner 

Building material, J. O. Rollins 

Bullet, patched, L. Marble 

Burner. See Gas burner. Hydrocarbon burner. 
Petroleum burner. 

Calcium light apparatus, G. R. Prowse 

Calendar, perpetual, D. A. Fisher 

Camera. See Enlarging camera. 

Car brake, W. W. Allen 

Car brake adjuster, Manchester & Miller 

Car brake, railway. M. G. Hubbard, Jr 

Car coupling, J. W. McGill 

Car coupling, E. S. Meals ■■■■ 

Car coupling, A. C. Merritt 

Car coupling, G. E. Nichols 

Car coupling, W. P. Simpson 

Car coupling, J. Van Dell 

Car door, grain, D. D. Miles 

Car, dumping, M. O'Connor 

Car, dumping, C. D. Page 

Car, nursery and lawn, J. A. Elliott 

Car wheel chill, F. E. Canda 

Card, sample, J. W. Schloss 

Card table, F. Vornbrock 

Carpet stretcher and tacker, Keogh & Lockman. . 

Carrier. See Hay carier. 

Carving machine, wood, J. Hunzinger 

Case. See Opera glass case. Show case. 

Cash carrying apparatus, H. L. Lovejoy 

Cash indicator andrecorder, J. F. Pfeffer 

Catamenial sack and supporter, A. Willoughby... 

Centrifugal separator, C. G. P. De Laval 

Chair. See Swinging chair. 

Chalk holder, C. W. Lurtey 

Chlorine, making, De Wilde & Reychler 

Chromates and bichromates, manufacture of, 
Massignon & Watel 

Churn, J. H. Brownfleld 

Churn, J. P. Wilson 

Churn power, R. Reese 

Cigar lighter, electric, G. N. Engert 

Cigar tip former, I. Lichtinger 

Clasp. See Rope end clasp. 

Cleaner. See Bottle cleaner. Horse cleaner. 

Clock, electric programme, J. L. McCaskey 

Cloth stretching machine, C. A. Cavanagb 

Clutch, W. Goldsworthy 

Clutch. A. Lesperance 

Clutch, Worrall & Lesperance 

Clutch, friction, W. Goldsworthy 

Coffee pot, B. L. Hutcbins 

Coffin handle, W. H. Lawson 

Coffin 1 i d fastener, J.Richey 

Collar for flannel shirts, A. H. Anderson 

Commutator for electrical machines, W. W. Vail. 

Compasses, pencil, R. H. Ingersoll 

Conductors, machine for covering, C. Klotzbach, 

463,809, 

Conduit for buildings, surface, R. W. Gibson 

Corn cutting machine, H. Willits 

Corn popping machine, J. C. Tutt.. 

Cotton handling device, Williams & Bennett 

Coupling. See Car coupling. Thill coupling. 

Cradle, J. K.Potter 

Cultivator, S. L. Allen 

Cultivator attachment, C. A. Armstong 

Cultivator attachment, E. Children. 

Cultivator tooth, S. L. Allen 

Curling irons, frame for supporting, G. L. Thomp- 
son 

Curtain and shade stretcher, A. Shampay 

Cut-out, multiple fuse, G. K. Wheeler 

Cyclists, home trainer for, L. F. Guignard 

Dental engine. J. T. Calvert 

Diamonds and excessively hard substances, ap- 
paratus for drilling, D. D. Palmer 

Digger. See Potato digger. 

Door check, A. W. Paine 

Door check, G. W. Wright 

Door banger, sliding, C. D. Fey 

Dovetailing machine. C. E. Parks 

Draught equalizer, H. E. Pridmore 

Draught equalizer, R. Wickham 

Draining and aerating land and apparatus there- 
for, system of, W. Reading 

Drier, E. Reynolds 

Drilling machine. E. E. Claussen 

Drilling machine, A. D. Quint 

Dust arrester, H. W. Petersen 

Dye, blue, A. Herrmann 

Dynamos, carbon brush clampfor, S.'Morse 

Egg beater, Whitney & Kirby 

Electric arc interrupter, E. Thomson 

Electric battery, therapeutic, J. A. Crisp 

Electric cut-out, E. W. Rice, Jr 

Electric lighting system, Hodgson & Stearns, Jr.. 

Electric meter, A . Reckenzaun 

Electric motor and dynamo, A. L. Parcelle 

Electric motor and generator, I. E. Storey 

Electric motor mechanism, 8. E. Mower 

Electric motors, brush bolder for, i . St . Lyon' .... 



463,671 
463,713 
463,621 
463,797 
463,682 
463,668 
463,929 
463,673 
463.953 
463,672 
463,961 
463,714 

463,879 
463,834 
463,627 
463,899 
463,730 
463,657 
463,655 
463,9a 
463,674 
463,664 
463,686 
463,710 
463,703 



463,829 



463,948 

463,970 
463,947 
463,835 
463,861 

463,849 

463,716 

463,677 
463,962 
463,774 
463,649 
463,840 
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463.683 
463,687 
463,678 
463,886 
463,737 
463,925 
463,782 
463,637 
463,956 
463.669 
463,891 
463,940 
463,99:; 
463,654 
463,746 



463,684 
463,706 
463319 
463,794 

463.972 
463,767 

463,841 

463,800 
463,656 
463,872 
463,754 
463,633 
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463,820 
463,894 
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463,865 
463,690 
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463,694 
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463,941 
463,612 
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463,772 
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463.790 
463,689 
463.898 
463,748 
463,818 
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463,945 
463 "70 
463.793 
463,711 
463,70* 
463,693 
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Electric subway switch, L. A. Fehr 463,808 

Electrical conductors, automatic safety cut-out 

for, Morgan, Jr., & Bosson, Jr 463,867 

Elevator, E. Landis 463,632 

Elevators, electric controller for, W. Baxter, 

Jr 463,615 

Engine. See Dental engine. Locomotive engine. 

Steam engine. 
Engines, apparatus for controlling the exhaust 

for condensing, L. I. Seymour 463,874 

Enlarging camera, C. R. Jcnne 463,630 

Envelope making and printing machine, J. BalL . . 463,981 

Envelope, safety, J. Malone 463,906 

Eraser, pneumatic ink, C. L. Burdick 463,619 

Explosive and making the same, J. M. Pollard — 463,769 

Fabric turfing implement, M. F. Connett 463,753 

Fabrics, machine for brushing, S. O. Hall 463,896 

Farmers use on hilly land, instrument for, W. S. 

Standif er 463,771 

Feeding cattle and hogs, portable crib for, W. 

Crahh 463,857 

Fence, L. James 463,951 

Fence, portable. Freeman & Haley 463,893 

Fence posts, shearing roll lor cutting blanks for, 

C. A. Peterson 463,916 

Fence wire, barbed, J. Haish 463,742 

Filter, O. H. Jewell 463,757 

Firearm, magazine, L. L. Hepburn 463,832 

Fire escape, A. R. Shannon 463,670 

Fire extinguisher, G. E. Davis 463,725 

Fly poison support, 11. Mandel 463,636 

Folding rack, spring, I. W. Heysinger 463,680 

Fountain, L. Bellamy 463.616 

Fruit, artificial, C. Hyde 463,900 

Furnace. See Assay furnace. Boiler furnace. 

Furnaces, bosh plate for, J. Gayley 463,663 

Furrower, hiller, and ridger combined, S. L. Allen 463,611 
Gauge. See Printing press gauge. 

Garter, C. Freese 463,985 

Gas, apparatus for the manufacture of, G. M.S. 

W ilson 463,799 

Gas burner, C. S. Ford, Sr 463,969 

Gas. process of and apparatus for generating, W. 

H. Harris 463,965 

Gate. See Bridge gate. Railway gate. 

Gate, D. H. Iseminger 463,665 

Gate, J. E. Van Horn 463,198 

Generator. See Steam generator. 

Glass bottles, etc., manufacture of, R. S. Pease.. . 463,646 

Glass cylinders, pipes, etc., manufacture of, ft. S. 

Pease 463,645 

Glass, method of and apparatus for the manufac- 
ture of plate, R. S. Pease 463,642 

Glass plates, cylinders, etc., manufacture of, R. 

S. Pease 463,644 

Glass plates, manufacture of, R. S. Pease 463,n43 

Governor, steam engine, A. J. Schindler 463,873 

Grain meter, C. J. Hartley 463,988 

Guitars, tail piece for. M. Kersten 463,631 

Gun, pneumatic, H. Eicbbaum 463,623 

Handle. See Coffin handle. 

Hanger. See Door hanger. Trolley wire hanger. 
Wire hanger. 

Harrov, J. H. Hanson 463,718 

Harrow, cultivator, and pnlverizer, combined, S, 

L.Allen 463,609 

Harvester, corn, J. D. Van Buren 463,975 

Harvester wheel, G. H. Carver 463,739 

Harvesters, frictional clutch for, H. C. Stone 463,752 

. Hay carrier, J. G. Stowe 463,876 

Hay knife, E. Biro 463,806 

• Hay press, J. H. Gardner 463,662 

Hay rake, loader, unloader, and stacker, com- 
bined, H. A. Burgess 463,937 

Heater. See Vault heater. 

Heater, J. G. Coryell 463,827 

Heaters, feeder for, W. Jones ,... 463,902 

Heating buildings, system for, C. D. Howard 463,789 

Hinge for school desk seats, Drury & Clark 463,622 

Hoe and scraper, combined horse, L. G. Adsit 463,713 

Hoisting machine, W. Hart 463,719 

Holder. See Chalk holder. Pencil holder. Pil- 
low sham holder. Tidy holder* 
Hook. See Snap hook. 

Hook.H. P. Richards 463,974 

Horse cleaner, W. W. Cole 463,942 

Hydrocarbon burner, W. R. Jeavons 463,629 

Hydrocarbons, apparatus for burning, J. H. Bul- 

lard 463,853, 463,854 

Hydrochloric acid from sulpho-chlorides, remov- 
ing free, A. Sommer 46.3,875 

Ice cream freezer, J. H. Harris 463,709 

Ice machine, Thoens & Gerdes 463,958 

Index, A. W.Johnston 463,744 

Indexing letters, etc., J. B. Nordhem 463,640 

Indicator. See Barber's indicator. Cash indi- 
cator. 

Insulator, electric wire, H. F. Newell 463,955 

Jar lifter, fruit, L. B. Kohn 463,811 

Kettle for melting gums, D. T. Crockett 463,828 

Key. See Musical instrument key. 

Knife. See Hay knife. 

Knitting machines, automatic take-up for rotary, 

Hose & Curtin 463.788 

Knob, sheet metal, E. L. Rogers 463,780 

Ladder, extension, W. W. Norman 46,3,868 

Lamp, electric arc, W. S. Hays 463,720 

Lamp socket, F. Voigt 463,763 

Lamps, means for suspending electric, T. H. 

Brady 463.773 

Latch and lock, combined, Perkins & Ganderton.. 46.3,796 

Lathe, flnishingor sizing, F. Martin 463,747 

Lathe, locomotive engine wheel, K. Rattek 463,995 

Lifter. See Jar lifter. 

Loading and unloading device, R. A. Converse.... 463,889 

Lock. See Nut lock. Permutation lock. 

Locomotive engine, H. F. Colvin 463,856 

Loom for weaving slat and wire fabrics, C. E. 

Parks 463,815 

Lubricator. See Axle lubricator. Valve lubri- 

Mail bag crane, L. P. Greene 463,741 

Mat, J. Mills 463,702 

Measuring tank, C. W. Proctor 463,919 

Mechanical movement, G. M. Allen 463,977 

Metals, device for ornamenting, Jackson & 

Hewitson 463,991 

Meter. See Electric meter. Grain meter. 

Milk, separating cream from. J. J. Berrigan 463,731 

Mill. See Rolling mil). Sawmill. 

Miners' and blasters' use, tool for, R. A. McVitty 463,912 

Mixing machine, S. J. Fischer 463,982 

Mole trap, M. McGary 463,736 

Motor. See Electric motor. Sewing machine 

motor. 

Mower sharpener, lawn, Bachelder & Garrett 463,676 

Music leaf turner, E. B. Newcomb 463,913 

Musical instrument key, L. K. Fuller 463,986 

Nozzle, shut-off, C. R. Robinson 463,779 

Nut lock, F. F. Stevens 463,650 

Nuts or grain, machine for facilitating grade 

separation of, B. H. Vellines 463,976 

Opera glass case, D. A. Lowthime 463,634 

Opera glass, collapsible, Eaton & Patch 463,660 

Organ reed, C. H. Kellermann 463,745 

Packing, pipe, F. W. Cross 463,890 

Paper as the paper is wound thereon, apparatus 

for weighing rolls of, Crotty & Bacot 463,732 

Paper feeding mechanism, R. Burnet 463,620 

Pencil holder pocket lead, J. T. Davidson 463,786 

Permutation lock, Miller & Roshong. 463,685 

Petroleum burner, H. Lindley 463,9(15 

Phonograph, H. T. Holtz 463,989 

Phonographs, starting and stopping device for, 

H.T. Holtz 463,990 

Photographic films or plates, carrier or envelope 

for, E. W. Perry, Jr .. 463,705 

Piano tuning pin, W. H.Ivers 463,729 

Pillow sham holder, L. F.Preston 463,647 

Pin. See Piano tuningpin. 

Pipe coupling nipple, W. K. Homer 463,755 

Pipe thimble or collar, steam or other, C. F. Tew. 463,781 

Pipe wrench, G. H. Buzzell 463,784 

Planter, check row corn, R. L. Woodling 463,881 

Planter, corn. J. B. Adams, Jr 463,931 

Pliers, S. Rufer 463,921 

Plow, C. P. Finegan 463.624 

Plows, marking attachment for, F. Damish 463,946 

Pot. See Coffee pot. 

Potato digger, J. W. Cook 463,943 

Potato digger, J. M. Fallis 463,661 

Power. See Churn power. 

Power, electrical transmission of, H. W. Leonard 463,802 

Press. See Baling press. Hay press. Printing 

press. 

Printing press, H. Swain 463.997 

Printing press gauge, W. E. Norris 463,641 

Printing press inking apparatus, T. W. Kelley 463,864 

Printing presses, offset mechanism for, W. Scott.. 463,844 

Printing presses, sheet deliverer for, J. King 463.839 

Projectile, P. G. Russell 463,922 

Propeller, screw, J. VV. Morton 463,908 

Puller. See Tack puller. 

Pulley connecting device. B.J. Arnold 463,675 

Pulley fastening, C. N. Wilcox 463.960 

Pulp beating and refining machine, S. D. Beach... 463,823 

Pulverizer, soil, A. E. Jackson 463,6*1 

Puzzle, D. H. Rent 463,903 

Rack. See Folding rack. 

Railway frog, A M. Gcubbs 463.728 

Railway gate, C. P.Lancaster 463,994 

Railway signal, Samuels & Behrendt 463,691 

Railway switch, electric, F. O. Blackwell *63,7fi6 

Railway switch, A. M. Grubbs 463,727 

Railway train arrester, automatic, F. B. Brock.. . . 463,983 
Railway trolleys, conductor and guide for elec- 

trie, J. LCoaklin 463,715 



Railway trolley, electric, G. H. Alton 463.765 

Railways, electric conductor for, C. E. Sargent.... 463,760 
Railways, section insulator and lightning arrester 

for electric, E. Thomson 463,761 

Rake. See Hay rake. 

Ratchet device, M. Reisch 

Rolling mill, wire, T. V. Allis 

Rolling wire rods and strips, machine for, T. V. 

Allis 

Roofing, metal, W. L. & H. Heberling 

Rope end clasp, J. B. Clerget 

Rough rounding and channeling machine, H. 

Briggs 463,967, 

Ruching, beaded, G. H. Taylor 

Saddle, harness, O. Taber 

Safe, burglar proof, M. Mosler (r) 

Safe doors, mechanism for closing and opening, 

W. Corry 

Sand driver, J. M McMaster 

Sand screen or filter, C. Monjeau 

Sash fastener, A. B. Clark 

Saw jointing and setting device, R. N. Magee 

Sawmill, band, A. Cunningham (r) 

Scows, ventilator for lighterage, T. Price 

Scraper, dirt, D. F. Oliver 

Screen. See Sand screen. 

Screw machine, automatic, W. W. Hastings 

Separator. See Centrifugal separator. 

Sewing machine motor, F. W. Kremer 

Sewing machines, thread unwinding device for, 

H. A. Bates 

Shaft, vehicle, J. A. Scarborough 

Ship's boat disengaging gear, H. J. Simpson 

Shirt exhibitor, J. W. Morrison 

Shoe, F. H. Flagg 

Shoes, manufacture of turned, D. Bainbridge 

Shooting board and plane, Schraubstadter, Jr., & 

Schilling 

Show case, G. E. Allison 

Show case or window display stand, J. C. Meisen- 

bach 

Sieve, A. Iske 

Signal. See Railway signal. 

Skate, W. A. James 

Skylight, J. Fitzberger 

Slate, Jahr& Wedekind 

Snap hook, W. H. Whitby 

Sole, S. A. Lentz 

Sole trimming machine, G. W. Day 

Spool cabinet and the like, C. Tollner 

Spool finishing macnine, J. M. Parker 

Spring. See Vehicle spring. 
Stand. See Wall paper stand. 

Steam boiler, D. P. McQueen 463,804, 

Steam engine, J. T. Lemon 

Steam generator, O. H. Taylor 

Steam generater for vapor baths, C. Cady 

Stone breaker, R. McCully 

Stove, oil, A. 0, Barler 

Stringed instruments, finger board for, H.'C. Mid- 

dlebrooke 

Surgical instru ent, electrical, Connable & Har- 
per 

Swinging chair, J. B. Johnson 

Switch. See Electric subway switch. Railway 

switch. 
Table. See Card table. 

Table leaf support, C. K. Olson 

Tack puller, C. H. Slocum 

Tank. See Measuring tank. Water tank. 

Telegraph, synchronous, C. S. Bradley 

Textile materials, apparatus for washing, dyeing, 

and treating, E. & G. E. Sutcliffe 

Thill coupling, G. L. & F. S. Blackman 

Thill coupling, J. M. Farmer 

Thrashing machine, W. C.Adams 

Ticket, coupon, b\ W. Leonard 

Tidy holder, -Hornberger & Langeay 

Tile walls.tie moulding or binder for, C. J. Bogert. 

Toe weight, J. V. Mitchell 

Tongs, flre, R. M. Bruce 

Torpedo placer, S. D. Edgar 

Toy figure, G.Y.S.Wada 

Toy, wheeled, C. L. Wiedrich 

Tractor for making ice roads and hauling logs, G. 

T. Glover 

Trap. See Mole trap 

Trolley wheel, self lubricating, W. Duncan 

Trolley wire hanger, Birdsall & Serrell 

Truck, car, M. Weber 

Trucks, equalizing bar for, S. Fox. 

Truss, L. T. Flodin 

Tubes, making, J. H. Bevington 

Tug fastener, II. B. Davis 

Tug, name, W. A. Burns 

Typewriter carriages, release key for, T. C. Josse- 

lyn 

Type writing machine, W.J. Barron 463,614, 

Type writing machine, B. A. Brooks 463,723, 

Type writing machine, S. A. Dean 

Type writing machine, J. Gardner 463,859, 

Type writing machine, F. Myers 46:1,909, 

Valve controlling mechanism for engines, F. R. 

Skidmore 

Valve lubricator, slide, I. J. Leiter 

Valves, machine for refitting, C. F. Hall 

Vault heater, A. G. Stapel 

Vehicle, H. H. Bothe 

Vehicle spring, H. R. Raudenbusb 

Vehicle starter, P. D. Van Vradenburg 

Velocipede, L. Boudreau 

Veneers, cutting, J. W . Chapman 

Veneer drying apparatus, J. Y. Petteys 

Wagon running gear, S. E. Oviatt 

Wall paper or other materials, tool for cutting, A. 

G. Johnson 

Wall paper stand, W. J. Thomas 

Washing machine, O. Anderson 

Washing machine, R. Newell 

Washing machine, A. Powell 

Watch maker's lathe, E. S. Stehman 463,750, 

Watches, jewel bearing for, W. W.Hastings 

Watches, safety pocket for, J. Zwick 

Water tank, F. X. Fischer 

Water tower attachment, T. Rawson 

Water wheel, W. Galbraith 

Weather strip, Blackwood & Goff 

Weigher, automatic grain, C. J. Hartley 

Welldrilling apparatus, deep, W. Webber 

Wheel. See Harvester wheel. Trolley wheel. 

Water wheel. 

Wheel, F. P. Circle 

Wheel, J. Thierry , 

Wheelbarrow, A. Hare 

Wick, lamp, R. P. Ambler 

Windmill geari ng, G . M. Allen 463,978 to 

Window, show, B. B . Van Derveer 

Wire fabrics, machine for weaving coiled.C.Kehr. 

Wire feeding device, J. S. Blackburn 

Wire hanger, C. A. Jacobs 

Wire, machine for making tools from, E. Buell 

Wooden package, L. M. Reed 

Wrench. See Pipe wrench. 

Zither, piano, W. F. Gutte 



463,778 
463,696 

463,697 

463,831 
463,807 

463,982 
463,651 
463,998 
11,204 

463,098 
463,722 
463,759 
463,984 
463,735 
11,203 
463,816 
463,795 

463,626 

463,721 

463.822 
463,923 
463,957 
463,842 
463,734 
463,885 

463,924 
463,932 

463,667 
463,801 

463,866 

463,837 
463,928 
463,971 

463,949 
4fi:i,H47 
463,688 



463,805 
463.758 
463,652 
463,939 
463,911 
463,613 

463,954 

463,785 
463,863 



463,915 
463,817 

463,852 

463,846 
463,618 

463,699 
463,883 
463,7(11 
463, 6 Rl 
463,851 
463,638 
463,887 
463,858 
463,927 
463,783 

463,679 



463,733 
463,824 
4(53,738 
463,720 
4(.3,717 
463,617 
463,775 
463,938 



463,992 
463,934 

463,724 
463,968 
463,860 
463,910 

463,845 

)■-.") 
463,787 
463,926 
463,936 
463,648 
463,959 
463,825 
463,888 
463,917 
463,669 

463,838 
463,653 
463,850 
463,914 
463,918 
463,751 
463,625 
463,882 
463,791 
463,749 
463,792 
463,886 
463,743 
463,880 



463,740 

463,877 
463,897 
463,961 
4a3,980 
463,848 
463,993 
463,935 
463,756 
463,826 
463,777 

463,987 



DESIGNS. 

Brush, R.W.Hardie 2L179 

Clock case, H. W. Bischoff 21,182 

Knob or pull, E. G. & W. Hess 21,183, 21,184 

Table knife, W. W. Lee 21,180 

Vessel, J. Proeger 21,181 



TRADE MARKS. 

Bandages and like appliances, curative or antisep- 
tic, Whitaker & Donisthorpe 

Cement for leather and similar material, Boston 
Blacking Co 

Cigars, the firm of Delmonico's 

Cigars, W.J. Houston & Co 

Cod liver oil, F. Paulsen & Co 

Cutlery and edge and other tools, J. Allen... 20,392, 

Fruits and nuts, W. Ostatag 

Liniment. National Drug Company. 

Packing for machinery, Topping & Fox 

Paint, E. Maynz 

Razor strops, W. A.Shull 

Remedies for rheumatism and kindred diseases, 
internal, G.F, Myers 

Remedy for diseases of the stomach, Vignes & 
Pepin 

Remedy for fits, J. H. Dunn 

Soap, toilet, bath, and laundry, E. P. Dresser Soap 
Company 

Tablets for dissolving in water to form a beverage. 
Reed & Carnrick - 

Woven fabrics, including cotton, silk, and wool 
goods. Botany Worsted Mills 

Woven fabrics, including cotton, wool, and silk 
goods, Botany Worsted Mills 



20,410 

20,402 
20,403 
20,396 
20,406 
20,393 
20,400 
20,397 
20,404 
20,398 
20,399 

20,409 

20,405 
20,408 

20,407 

20,401 

20,394 

20,395 



A printed copy of the specification and drawing of 
anypatent in the foregoing list, or any patent in print, 
issued since 1863, will oe furnished from this office for 
25 cents. ■ In ordering please state the name and number 
of the patent desired, and remit to Munn&Co., 361 
Broadway. New York. 

Canadian patents may now be obtained by the in> 
ventors for any of the inventions named in the fore- 

foing list, provided thev are simple, at a cost of $40 each 
f complicated the cost will be a little more. For full 
Instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



'U£dperti*ements. 



Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



USE ADAMANT WALL PLASTER 

It is Hard, Deme, and Ad- 
hesive. Does not check or crack. 
It is impervious to wind, water, 
and disease germs. It dries in a 
few hours. It can be applied in 
any kind of weather. It is in uen- 
eral use. Licenses granted for the 
mixing, using, and selling. 

Address ADAMANT MFG. CO, 

30!l £. Genesee St., 

Syracuse. N. V. 





I FIMEPRESSWOliK 

F specialty: 



o0 riHTO CEssES 

MOSS TYPE 

PHOTO ENGRAVING 
— ZINC ETCHIN& 



n 



Onrnew General Circular " S. A.," showing specimens 
of all our work, is now ready. Send stamp and particu- 
lars for estimates. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or M etal workers without steam 
power, can successfully compete with 
the larfie shops, by usintf our New 
LAIIOK SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 





SETS OF CASTINGS OF ^ 

MODEL ENGINES § 

CATALOGUES & 
FREE. £ 

. - ---- . , ^ Acsn TOOLS, * 

GEAR WHEELS, S PARTS OFMODELSfS 



\^Kto\^\N &. >N\WTC\M**^ 



WOOL, WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL, AND COTTON DRYERS, Etc. 

Catalogues free. 

GEO. P. CLARK, 

Box L. Windsor Locks, Conn. 




IT 
TtJ 



r 

Figures any and all kinds of ex- 
amples. Operated by keys, 
i^aves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one ? 
Send for circular. 

FELT & TARRAHT MFG. CO. 

52-56 Illinois St., Chicago. 



MANUFACTURERS OF -^^ 



_A_ ITe-w am-cL "Valu-aDle IBooIk:. 



THE SCIENTIFIC AMERICAN 

CYCLOPEDIA OF RECEIPTS, 

NOTES AND QUERIES. 

12,000 RECEIPTS. 680 PAGES. PRICE $5.00. 



This splendid work contains a careful 
compilation of the most useful Receipts 
and Replies given in the Notes and 
Queries of correspondents as published 
in the SCIENTIFIC AMERICAN during 
the past fifty years, together with many 
valuable and important additions. 

Over Twelve Thousand selected re- 
ceipts are here collected ; nearly every 
branch of the useful arts being repre- 
sented. It is by far the most comprehen- 
sive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the pro- 
duct of the studies and practical experi- 
ence of the ablest chemists and workers 
in all parts of the world; the information 
given being of the highet value, arranged 
and condensed in concise form, conve- 
nient for ready use. 

Almost every inquiry that can be 
thought of, relating to formulae used in 
the various manufacturing industries, 
will here be found answered. 

Instructions for working many differ- 
ent processes in the arts are given. 

It is impossible within the limits of a 
prospectus to give more than an outline 
of a few features of so extensive a work. 

Under the head of Paper we have near- 
ly 250 receipts, embracing how to make 
papier mache; how to make paper water 
proof and fire proof; how to make sand- 
paper, emery paper, tracing paper, trans- 
fer paper, carbon paper, parchment pa- 
per, colored papers, razor strop paper, 
paper for doing up cutlery, silverware ; 
how to make luminous paper, photo- 
graph papers, etc. 

Under the head of Inks we have near- 
ly 4.50 receipts, including the finest and 
best writing inks of all colors, drawing 
inks, luminous inks, invisible inks, gold, 
silver and bronze inks,, white inks; di- 
rections for removal of inks ; restoration 
of faded inks, etc. 



Under the head of Alloys over 700 
receipts are given, covering a vast 
amount of valuable information. 

Of Cements we have some 600 receipts, 
which include almost every known ad- 
hesive preparation, and the modes of 
use. 

How to make Rubber Stamps forms 
the subject of a most valuable practical 
article, in which the complete process 
is described in such clear and explicit 
terms that any intelligent person may 
readily learn the art. 

For Lacquers there are 120 receipts; 
Electro-Metallurgy, 125 receipts; Bronz- 
ing, 127 receipts; Photography and 
Microscopy are represented by 600 re- 
ceipts. 

Under the head of Etching there are 
55 receipts, embracing practical direc- 
tions for the production of engravings 
and printing plates of drawings. 

Paints, Pigments and Varnishes furn- 
ish over 800 receipts, and include every- 
thing worth knowing on those subjects, 

Under the head of Cleansing over 500 
receipts are given, the scope being very 
broad, embracing the removal of spots 
and stains from all sorts of objects and 
materials, bleaching of fabrics, cleaning 
furniture, clothing, glass, leather, metals 
and the restoration and preservation of 
all kinds of objects and materials. 

In Cosmetics and Perfumery some 
500 receipts are given. Soaps have nearly 
300 receipts. 

Those who are engaged in any branch 
of industry probably will find in this 
book much that is of practical value in 
their respective callings. 

Those who are in search of independ- 
ent business or employment, relating 
to the home manufacture of salable ar- 
ticles, will find in it hundreds of most 
excellent suggestions. 



raTTCTBa- cfc OO., Putolisliors, 

SCIENTIFIC AMERICAN OFFICE, 

361 BROADWAY, NEW YORK. 



©1891 SCIENTIFIC AMERICAN, INC. 



December 5, 1891.] 



Founded by Mathew Carey, 1785. 

HENRY CAReTbaIRD &, CO. 

Industrial Publishers, Booksellers, and Importers, 
810 Walnut St.„ Philadelphia, Pa., U. S. A- 

t^"Our new and Revised Catalogue of Practical and 
Scientific Books, 86 pat:es, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
enne applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

THE 

Popular Science Monthly 

FOX*. 1892. 

A Culture that lacks Science is a one-sided Culture, 



^tuntxiu %mttitm. 
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The Popular Science Monthlt is the one periodi- 
cal that gives access to the scientific cultureof thetime, 
and it will in the future represent scientific thought and 
achievement even more fully than it has in the past. 

Volumes XL. and XLI. The valuable series of illus- 
trated articles on 

THE DEVELOPMENT OF AMERICAN 
INDUSTRIES SINCE COLUMBUS, 

now running in the Monthly, will be continued into 
the coining year. There have already been published 
three articles on The Woolen Manufacture, by S. 
N. D. North; four articles on The Making: of Iron 
and two on The Making of Steel, by W. F. Durfek. 
The first of two articles on American Pottery ap- 
pears in the December number. All of these are pro- 
fusely illustrated ; and similar papers on The Cot 1011 
Manufacture, by Edward Atkinson and Gen. W. 
F. Draper: Pinno-Unking, by Danie l Spillane; 
<;liitM-Making, by Prof. C. Hanford Henderson: 
and on The Leather, Silk, Paper, Agricultural 
Machinery, anil Ship-Rnilflino; Industrie* will 
appear in course. Hon. Carroll D. Wright will con- 
tinue his incisive Lessons from the Census. Dr. 
Andrew D. White will contribute some concluding 
papers on The Warfare of Science, and there will 
be occasional articles from Hon. David A. Wells and 
from David Stark Jordan, President of Stanford 
University. 

Twenty years ago our first number was issued with 
the following statement: " The Popular Science 
Monthly has been started to helponthe work of sound 
public education, by supplying instructive articles on 
the leading subjects of scentific inquiry. It will contain 
papers original and selected, on a wide range of sub- 
jects, from the ablest scientific men of different coun- 
tries, explaining their views to non-scientific people." 
This task has grown larger and more importantwith the 
continual growth of science, and thescopeand resources 
of the Monthly have been correspondingly widened. 
No pains will be spared for its adequate performance in 
the future. 

EDITED BY WILLIAM JAY YOUMANS. 

$5.00 a Year ; 50 Cents a Number. 
D. APPLETON & CO., Publishers, 

1, 3 and 5 Bond St., New York. 




Awarded the Grand Prize at. late Paris Exposition. 



So. Spent for Postage may Save You Many Dollars. 



H. DUDLEY COLEMAN MACHINERY CO., 

LIMITED. 

NEW ORLEANS, LA., U. S. A. 

DELIVER STEAM ENGINES ANO BOILERS SIX TO TWO HUND- 
RED HORSE POWER AT ANY RAILROAD DEPOT IN THE UNITED 
STATES, SHIPPING EITHER FROM NEW ORLEANS, LA. OH 
DIRECT FKOM OTHER WELL KNOWN FACTORIES. 



OUR "ELECTRIC PLANT" 

PRICE $5.00, 

Consists of an Electric Motor, Elec- 
tric Battery, and Family Medical 
Apparatus. Entirely new. A 
child can handle it with perfect 
safety. An Electrical Educator, 
and the most scientific invention 
of the age. Send for circulars. 
Tie Nowotny Electric Co. 
82 East Pearl Street 

Cincinnati, Ohio, 




MONTHS ON TRIAL" FOR 

Burner's Popular Electrician. 

An illustrated monthly journal 
for the amateur, experimenter and 
public. RUBIER I'll). CO., Lynn, Mass 
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c. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 

by contract to any depth, from 50 

to 3000 feet. We also manufac- 

I ture and furnish everything re- 

I quired to drill and complete 

I same. Portable Horse Power 

and Mounted Steam Drilling 

Machines for 100 to 1,000 feet. 

Write us stating exactly what is 

I required and send for illustrat- 

I edcatalogue. Address 

PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
"1 Beaver Street, New York. 



A PERFECT REPEATING AIR RIFLE 




At a price to sell. The magic 150 
shot, beautifully polished and 
nickel plated, metal frame, brass 
oarrel and walnut finished stock. The handsomest and 
strongest air gun made. Every time you work the lever 
you load a shot into the barrel. If your dealer will not 
supply you, order style A from Plymouth Air Rifle 
Co., Manufacturers, Plymouth, Mich., U. S. A. 




NEW VICTOR, No. O 
Electroplating Dynamo 

Suited for gold, silver, or nickel 
plating. Gives a current of 10 
volts. Runs 5 gallons of solution. 
^^ Price, complete, $30. Com- 
|Bf||ifeplete sets of electroplating 

t-^Apparatus. Send 2- cent. 
Brtay stamp forillus. catalogue. 
g|$F Thos. Hall, 19 Bromfield 
iff' St., Boston, Mass., Mfr. & 

^ Dealer in all kinds of Optical, 

Electrical, & Chemical Supplies 



WOOD WORKING MACHINERY 

itfor Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turning Factories. 
I. E. IVIerritt Machinery Co., Lockport, N. Y. 



for our list of 19 Cata- 
logs of IW u sic and 
Musical Instruments. 

W.Story, 26 Central St., Boston, Masg 



ELECTRIC POWER APPARATUS, 

P0E EVEKY VAEIETT OF MECHANICAL "WORK, 
SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SKi\D FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



'E DRAUGHTSMEN 

"oFND FOR CATALOGUE OF BEST DEVICES OUT 
S^t^c* B.E.SAWYER ATHOLMASS. ' 



HANGERS AND COUPLINGS 

COMPLETE STOCK OF 

Double Brace, Self-Oiling, Adjusta- 
ble Ball and Socket Hangers, 
Pillow Blocks, Post- 
Hangers, Etc. 



Edison Patent Compression Coupling. 

EDISON GENEEAL ELE0TEI0 CO., 

SCHENECTADY, N. Y. 



VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLUTCHES and ELEVATORS 



PROVIDENCE. It. I. 




Von OiizcnV Put. I.oottc Pulley Oiler 
|~T 1 p| Highest Indorsements, 
l-l \ ^ Enviable Reputation, 
J.J. i\ KJ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion has shown it to be the only per- 
fect Lubricator f»r Loose Pulleys in 
use. IYices very reasonable. Seud 
for our " Catalogue Number 5V 
VAN bUZEN & TlFT, Cincinnati, O 



ftND FINE GRAY IRON S.LS0 STEEL 

r 1 •) CASTINGS FROM SPECIAL RN c, 

?7 FINE TINNING m5^P*5^V3 

S AMERICAN ST PHILA . r , ""° v\ 



The Sebastian-May Co. 

Improved Screw Cutting 

Foot&T AmtTTO 
Power JJ XX 1 HUM 

Drill Presses, Chucks, Drills, Does, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
ltfS to 167 Highland Ave., 
SIDNEY, OHIO. 





$10.00 to $50.00 



per night. A 
light and pro- 
fitable busi- 
ness. Ma Sic Lanterns ami Views of popular sub- 
jects. Catalogue;, on application. Part 1 Optical, 2 
Mathematical, 'i Meteorological, 4 Magic lanterns, etc. 
L. MANASSE, 88 Madison Street. Chicago, III. 



R AILWAY & $ TEAM F ITTERS S UPPLIES 
Rue's Little Giant Injector. 

SCREW JACKS, 8TURTEVANT BLOWERS. &C. 
JOHN S. URQUIIART. 46 Cortlandt St., N. Y. 




The Best Foundation for Plaster 

of any kind at same money. 

Combines strength, wiinnth, dryness, 

deafen ina, slow burning const met iem . No 

cracked walls. Nails driven anywhere. 

H, W, Jenkins, Williamsport, Pa- 

E*stern Agency of tbe Byr bit-Hall Sheathing Lftth Co 




Acme Automitic Safety 
Engine.— '■ bUtionar j. " 



After being on the Market Five Years 

The "ACME "Still Leads! 

Sizes One. Two, Three, and Four Horse Power. Arranged for either Natural Gas 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil tire. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 



PURE TEMPERED COPPER 



THE SAFEST.MOST DURABLES ECONOMICAL, METAL EVER OFFERED FOR VA 
RI0US MECHANICAL USES. HIGH EST ANTI-FRICTIONAL QUALITIES. IN0ISPENSI- 
BLE FOR ELECTRICAL W0 RK. EUREKA TEMPERED COPPER CO. NORTH FAST. PA- 




HARRISON CONVEYOR! 

Handfinjr Grain, Goal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&c. 

££&! BORDEN, SELLECK & CO., Jm.5S.4S,. ,} Chicago, III. 



STEVENS PATENT SPRING DIVIDERS 

Leader, No. 75. Price, by mail, postpaid. 

2^ inch $0.80 I 4 inch $0,901 6 inch $1,00 

3 " 0.85 1 5 »' 0.95 1 8 " 1.25 

You are quite welcome to write us at any 
time about improvements which you can 
Buggest on our tools. 

Ideal and Leader Spring Calipers and Di- 
viders, Ideal Surface Gauges, Depth Gauges, 
and Fine Machinists' Tools. 

B^^ Illustrated catalogue free to all. 
J. STEVKNS ARMS & TOOL CO 
P.O.Box 28U, Chicopee Falls, Maes. 









Address! The American Writing 

Machine Co., Hartford, Conn.; 

New York Office* 237 Broadway, 



l/ILL SAVE ITS COST IN FUEL AND REPAIRING 

• PEERLESS p vii T v° E N ,*£ PACKING. . 



• S T lvWiRYS ELECTRIC DAMPER REGULATOR. 

J.C.WINANS 220 FREMONT ST. 
San FRANCISCO, CAL. 



INVENTIONS Practically DEVELOPED 

Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MIULIKEN & D» AMOUR, 
151-153 Cedar Street, near West street, New York. 



LEARN WATCHMAKING of w ^ A -£°.<?*s<* wi- 



i nona,Minn. Write for terms 



EXCELLENT Blace Copies, only equaled by Litho- 
graphy, of anything written or drawn with any Pen by 

IpS^ AUTOCOPYIST 

free. «^ ■» 

Ten Eyck & Parker, 66 Pine Street, New York 




Motors & Dynamos, 

FOR, ALL COMMERCIAL USES. 
Special Reversible Elevator 

Motors, Automatic Motors for 
Church Organs, Electkical 

AJ'PLIANCES. 

Keystone Electric Co., 

14th and State Sts., Erie, Penn 
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OUE'BERIlHILL; 'Sum.... 




ORDER SIX atone ttmq^ 
we give ONE FREE. 
Genuine Dueber, solid Silver 
ine Watch, heavy 3 oz. Dust 
Proof Case, full engraved (cut 
shows back of case) warranted to 
wear equal to coi n silver for 20 years 
Fitted with our fine full plated ruby- 
jeweled movement. Watches 
gold at 815 give no betterre* 
suits. We send watch C O. D. 
you examine it at express 
efflce if satisfactory pay 
agent $3.97 we pay Ine 
all charges otherwise 
it is returned at our ex- 
pense. W. HILL & CO., 
Wholesale Jeweler*, 
111 SUdlsuq St.CUcago,In 



NEW PETROLEUM ENGINE 

MANUFACTURERS WANTED. 

The Inventor of a new Petroleum Engine, common 
Petroleum, with very small consumption and of the 
greatest simpleness and durability, practically working 
since a long time, intends either to sell the same to a 
machine manufactory or to dispose of the right of man- 
ufacture on royalty. Apply to 

EMIL CAPITAINE, EILENBURG, 

Province o I Saxony. Germany. 



GATES ROCK & ORE BREAKER 

Capacity u p 1 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 

jO (' So, Clinton St., Chicago 

215 Franklin St., Boston, Mass. 




U. S. INFALLIBLE METAL POLISH, 

In Paste, liquid or Powilered form, 

Is superior to any other Polish or material now or here- 
tofore in use. Its cost is less than that of any material 
or other compounds, and is not affected by age or 
temperature. $W Samples free. Manufactured by, 
Geo. W. Hoffman, 69 E. Wash. St., Indianapolis, Ind. 



T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

KIRDSROICO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 



ICE-BOATS — THEIR CONSTRUCTION 

and management . With working drawings, details, and 
directions in full. Four engravings, showing mode of 
construction. Views of the two fastest ice-sailing boata 
used on the Hudson river in winter. By H. A. Horsfall, 
M.E. Contained in Scientific American Sitpplk- 
menT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the fail- 
ing and management of ice-boats. Price 10 cents. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps. Rubber and 

Metal Type Wheels, Dies, etc. 
Model and Experimental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New fork Stencil Wks. 100 Nassau St M N.Y 





A FAMILY AFFAIR 

and the concern of all. We refer to that old rotten, soggy, vermin-Infested, disease- 
breeding mat outside your door. Throw it away, and buy an ornamental " Hartman" ' 
Wire Mat. We have made over half a milli on mats in our capacity of public benefactors. 
HARTiMAN IHFCJ. CO.. works, Reaver Falls, Pa. Branches: 102 Chambers 
St., A'„ 1'. ; 508 State St., Chicago ; 51 and 53 S. Forsyth St., Atlanta, Ga. Catalogue and tes- 
timonials mailed free. Our Mats have brass tag attached stamped "Hartman." 



BIT 



Bores SMOOTH, ROUND, OVAL, and SQITAKE HOLES. Morti.Ine Core Boxes, 

^ Bete, Invaluable to Carpenters, Cabinet and Pattern Makers. High- 

"" *" — ' ' " Send $13.00 for set (3£ to 11-8), in neat case, or 50c. for 



-„. „ _. Hsample Bit. mailed free with Illustrated List. 

BRIDGEPORT G(JN IMPLEMENT CO., 315 Broadway. New York. 



ICE and REFRIGERATING MACHINES 

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 



CHUCKS 



Catalogue No. 12, just Issued, 
with over 40 new illustrations, 
— — — ■ — — — — — sent free. Address. 
The Cushman Chuck Co>, Hartford, Conn. 



THE WORLD AND GLEN CAMERA 

Price $1.00. By Mail, Si. 15. 

Illustrated and described in the 
Sci. Am., July i, 1891. Makes pic- 
tures 2^x2^ in. With each camera 
is included a complete set of chemi- 
cals and full apparatus, 6 dry plates, 

1 package blue process paper.l pack- 
age card mounts, 1 printing frame, 

2 japanned trays, etc. A complete 
instruction book with each camera 

294 Broadway, 
New York City. 




Ives, BMeslee & Williams Co., 



*Hc BOSTON GEAR WORKS, 

JbhT 33 Hartford St., Boston, Mass., 

laMMIlilEAIXtlAK TKKS FOR GEARS. 



T. A. C. 



MAIM 'II 1st to OCTOHKR I si. 

Sales of a patented specialty over 
two millions. Manufactured on roy- 
alty. Inventors, write us. 
THE TLJSCARORA ADVERTISING CO., 
COSHOCTON, O. 



AFREETICKETTOTHEWOnLD'SFArc. 

: To-goornotto go," that is the 
huestion. Well, we will go I Bat 
Low? Buy a Magic Pocket Bank and 
lyouwill "getthere" without feel- 
|m£ it. Locks and registers deposits! 
[Opens itself when $5 in dimes have 
[been deposited. Fits Vest Pocket 1 
[Postpaid to any address on re- 
Iceipt of Ji5e. Money refunded if 
[not satisfactory. Agents wanted. 
[Write for circulars of Magic Nov- 

_ _ (elties. Mention This Paper, 

MAGIC INTRODUCTION CO.. 227 Broadway, New York 




OALIFORNIA. 

If you are going to California, and want to make the 
journey cheaply, quickly, and comfortably, purchase 
your tickets via the Chicago and North-Western, Union 
Pacific, and Southern Pacific Railways. Cullman drawing 
room sleeping cars are run on fast trains from Chicago 
to San Francisco without chantre, and dintnc cars serve 
all meals, n route. Completely furnished Pullman tourist 
sleeping cars are also run, in which accommodations can 
be procured by passengers holding either first or second 
clays tickets at a cost of oniy $4 per berth from Chicago 
to San Francisco and other California points. The hour 
of departure of trains from Chicago affords prompt con- 
nection with all trains from the East and South. First 
class one way and excursion tickets good returning six 
months from date of sale, also second class tickets at 
low rates, sleeping car reservations, and full information 
can be procured of any Ticket Agent, or by addressing 
W. A. Thrall, General Passenger and Ticket Agent, Chi- 
cago and North-Western Railway, Chicago, Illinois. 



IN THE SELECTION OF 

A CHOICE GIFT 

or of an addition to one's library, elegance 
and usefulness will be found combined in 




O 

o o 

z s 
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SUCCESSOR OF THE UNABRIDGED. 

Ten years reTising. 100 editors employed. 
Critical examination invited. Get the Best. 
Sold by all Booksellers. Pamphlet free. 
G. & C. MERRIAM & CO., Springfield, Mass. 



PLAYS 



Dialogues, Speakers, for School, 
Club and Parlor. Catalogue free. 
T. S. DEN1S0H, Publisher, Chicago. 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
Ameiucax, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-fire years 1 
experience, and now have wnegunhri fu'vilitie's for the 
preparation of Patent Drawings, Specifications, andihe 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to tbe preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, arid 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale or 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing "the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 

BRANCH OFKICES.-No. 622 and 624 F Street, Pa- 
cific Building, near 7th Street, Washington, D. C. 



WORKING MODELS & LIGHT MACHINERY. INVENTIONS DEVELOPED. Send for Model Circular. Jones Bros. E Co.. Ciirii. 0. 
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SftUntiixt %mtum. 



[December 5, 1891. 



'^CDpcrtiscincnt^. 



Inside Page, each insertion < 
Back Page, each insertion - 



"J5 cents n line 
- - 81 .00 n line 



The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FIRE. NO DANGER. 
NO ENGINEER. 

Engine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 

— - ■ pacity. 

MANUFACTURED BY 

THOMAS KANE & CO., 

CHICAGO, ILL. 

VWSend stamp for catalogue " V." 




THE BRIDGEPORT WOOD FINISHING CO. 



GRANVILLE M. BREINIG PRINCIPAL OFFICE 

GENERAL AGENT 8. SUPERINTENDENT. NEW MILFORD. CONN, 

NEW YORK. CHICAGO OFFICE & warehouse 

OFFICE 24-Q PEARL S T . MANUFACTURERS °J gll EAST RANDOLPH S^ 



Wheelers^atent WoooyiLLER, : 

Breinig's Lithogen Silicate Paint. 



ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES, 



PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS. 




VCV C CATC DC Portable and 

Mil OtftlCnO. Stationary, i 

with Rack-Cutting Attachment. 

VALLEY MACHINE CO., 

HIS Tlldcn Ave, Saginaw, Mich. 

"We ate very much pleased with it, 
and think it the'heat machine on market 
for simplicity and effective work. 
.Davis A Cowgiil Ironworks, Omaha." 



STEAM LAUNCHES, 




STEAM YACHTS & TOW BOATS, 

HIGH SPEED MARINE ENGINES. All types 
of boat boilers, including the ROBERTS 
WATER TUBE SAFETY BOILER with our 
improvements. CHAS. P. WILLARD & CO., 
Catalogue free. 5 Doniinick St., Chicago. 



DO XT I9BEK FOWXiRT 

"We can supply it with the 

Motor oTlhe 19tti Centmy 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In irnrth,nnt size, my value lies," 

What others think of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

P.O. Box US, Sterling, III. 





OVER 
33,000 SOLD 



" OTTO " 

GAS AND GASOLINE 

ENGINES, 

3tol00 horse power 
Can he used in cities 
in country inde- 
pendent of eas works 
gas machines. 

Boiler. 
No Danger. 

No Engineer. 



^Watchman's Improved Time Detector 

With 12 or 24 Keys, with 
Saiety Lockattach- 
men t. Patented 
1875-0-7. My inven- 
tions, and will sue 
all concerns selling 
or using the Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court of U.S. for 
S. D.ofN.Y. . 
nd for circulars to 
ork. P.O. Box 2875. 




NEW KODAKS 

' You press the button, 
we do t/ie rest." 

Seven New 
Styles and 

Sizes 

AM, LOADED WITH 

Trunsparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTMAN COMPANY, 

Send /or Catalogue. ROCHESTER, JV. Y 




BARNES' 

UPRIGHT DRILLS 

Complete line, ranging 

from our New Friction 

Disk Drill, for light -work 

to 42-inch Back Geared, 

Self Feed Drill. 



Send for Catalogue 
and Prices. 



W. F. &. JOHN BARNES CO., 

5005 Ruby Street, Rockford, III. 




DEMAND THISvPUMP^' 
OF YOUR V/ OR WRITE 
DEALE.F^^> T0 u5 F0R PRICES.S 

^^\/an Duzen's Patent ° 

jt^TVanDuzen 8c Tift." 

1" ■"! ^^SOLE MAKERS. 



PATENT JACKET KETTLES 

Plain or Porcelain Lined. 
Tested to 10(1 lb. pressure. Send for Lists 

. BAB.UOWS-SAVKKV CO., 
S. Front & Reed Streets, Philadelphia, Pa. 




OTTO GAS ENGINE WORKS, PHILADELPHIA. 




SIEM ENS' * C ABLES. 

SUBMARINE, * * * * * TELEGRAPH, 

UNDERGROUND, * * * TELEPHONE, 

INTERIOR, * ELECTRIC LIGHT. 

Manufactured under authority of 
SIEMENS & HAL.SKE by THE EDISON GENERAL ELECTRIC CO. 
at their SCHENECTADY WORKS. 

Estimates furnished on application. 
Address, 

Cable and Wire Department, Edison General Electric Company, 

EDISON BUILDING, Broad St., NEW YORK 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof; and liable to suit therefor. 




, tc d TAwTAvJ. MILLS . FARMS &c, 

SPECIALTY- Ul OTRF^S LUMBER. 
SPEC1F1CMI0MS FURNISHED W kp ; n _. . p ro 

217 E.MainSt. Louisville Ky. 



PELTON WATER MOTOR. 

Unequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-half the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application. SE^" Send for 
Circular. Address, 

The I'elton Water Wheel Co., 
i Main Street, San Francisco, Oal.,or 235b 
Central Building, Liberty & West Sta., N. Y. 



COT P W T UBtS , - -^jj&^S ^ M - 
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SUPPLIES FROM 

HYDRANT PRESSURE, 

the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, bicwintj 
Machines in Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
need s little room, no firing 
Up, fuel, ashes, repairs, en- 
gineer, explosion, or delay, 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady, will work 
at any pressure of water 
above 15 lb. ; at 40 lb. pres- 
sure has 4 horse power, and 
capacity up to 10 hor se 
power. Prices from $15 to $300. Send for circular to 

THE BACKUS WATER MOTOR CO., Newark, N. J. 



WATERMoffi 



The Remington 
Standard 




LEVATORS. 



T » E GRAVES | 

PASSENGER & FREIGHT" 

'L.S.GRAVES&50N R0CHESTERNY. NEWYORK.B05TON.STLOUIS.DETBOIT. 



GEAR CUTTING 

l,cl:i nil. Faulcouer tfc Norton Co.,Detroit,Micli 



Typewriter 

Isto-day,as it 
haseverbeen 
the leading 
Typewriter. 
C a reful ly 
tested im- t-JSIl 

prove m e ntS Send for Illustrated Catalogue. 

are constantly added to this famous 
machine. 

TRY OUR PARAGON BRA ND OF TYPEWR1 TER 
RIBBONS. 



Wyckoff, Seamans & Benedict, 

327 Broadway, New York. 



GENERALS EXPERIMENTAL 
MACHINE WORK . best facilities in Chicago 
NATIONAL MMHINEWORKS. 35 S'CANALST CHICAGO ILL. 




AMERICAN INSTITUTE FAIR. 



DAIMLER MOTOR CO., 



MAXUFACTUllEKS OP 



Adapted to STATIONARY. LOCOMOTIVE, AND BOAT PURPOSES. 

DAIMLER MOTOR LAUNCHES,! 1 8 to ,S£l&wi. t0 M 

Safe, Speedy, clean, Reliable, Convenient. No Steam. No Coal. No Ashes. 

Office, 111 East Fourteenth Street, New York, 

Next door to Stelnway Hall. 

8^" These Motors are now on exhibition »t the American Institute Fair, 

New York. „^S 



LITTLE HERCULES DRILL CHUCK 

Has eccentric rotating, self -gripping jaws, 
'ch hold strongest when working 
v hardest. Tbe larger the drill, 
the more powerful the lever- 
age. All working parts of hest 
steel, hardened. The most 
powerful, accurate, and dura- 
ble chuck in the market. 
Oneida Mfg. Chuck Co., 
Oneida* N. Y., U.S.A. 




I 1 wi"". iv, a 

MADE only °UTOFF ENGINE- 

tnI y «all engine CO. 

1 HE BAUu»- eRie pa. 



THE 



SCIENTIFIC 




ESTABLISHED 1S46. 

The Most Popular Scientific Paper in the World 



Only 83.00 n Year, Including: Postage. 
Weekly — 5& Numbers a Year. 



Tins widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of now inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms ol" Subscription.— One copy of the Scien- 
tific American will be sent for mwitear— 52 numbers— 
postage prepaid, to any suhscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $l/i(); three months, $1.00. 

< Hubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN *fc CO., 301 Broadway, New York. 
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This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers, 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries. Sanitary Engineering, Agriculture, 
Horticulture, Domestic Kconomy, Biography, Medicine, 
etc. A vast, amount of fresh and valuable information 
obtainable in no other publication. 

The nmst important Engineering U'orhs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the SUPPLEMENT for the United States and 
Canada, ¥5.00 a year; or one copy of the Scientific Am- 
erican and one copy of tbe Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN *fc CO.. 361 Broadway, New York, 

Publishers Scientific American. 
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The Scientific American architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 2/> cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modernarchitectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in theworld. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN <Sc CO.. Publishers. 

361 Broadway, New York, 




FOOT POWER 

MACHINERY, 

BfiACKETSAWS, LATHES, &c. 

PRACTICAL WORKSHOP. 

Outfits for iron and woodworkers. 
Carving Tools, Amateur Sup- 
plies, etc. Send for Catalogue. 

J.O. WATROUS, 

213 RACE ST., CIN., O. 



PRINTING INKS 

The Scientific American is printed with CHAP. 
ENEU JOHNSON & CO.'S INK, Tenth and Lombard 
Sta., Philadelphia, and 47 Rose St.,opp. Duane, New York 



Ipvestrpept v* Speculation. 



Dividend Paying Investments.' 



It will pay you if you have any money to invest, either large 
or small sums, to send for pamphlet "Investment vs. Specu- 
lation." Free to any one mentioning this paper. 
— Taylor & Rathvon, Boston, New York or Denver. 
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